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I. INTRODUCTION 
Research on cognitive functioning in older adults has primarily focused on either 
usual or pathological aging, such as dementia. Negative effects on every type of memory 
functioning (e.g., episodic memory, semantic memory, short-term memory, procedural 
memory, and priming) have been found with increasing age. Episodic memory, which is the 
retrieval of information that is obtained at a specific time and place, is most affected by age. 
The decline of episodic memory occurs continuously, but slowly from early to late adulthood 
(Backman, Small, & Wahlin, 2001). 
Pathological research on cognitive functioning has also been prominent in the 
literature. As the population ages, cognitive impairment and dementia become a concern for 
persons experiencing the cognitive decline, their caregivers, and the health care industry 
(Park, O'Connell, & Thomson, 2003). The most common form of cognitive impairment is 
dementia (Njegovan, Man-Son-Hing, Mitchell, & Molnar, 2001). 
The dementia diagnosis criteria are outlined in the Diagnostic and Statistical Manual 
of Mental Disorders IV (DSM-IV; Heindel & Salmon, 2001). First, dementia is 
characterized by numerous deficits in cognition, including memory impairment and at least 
one of the following conditions: aphasia (language), apraxia (action), agnosia (recognition), 
or disturbance in executive functioning. Second, there must be impairment in occupational 
or social functioning as caused by the deficits in cognition. Third, the deficits must reflect a 
decline in cognitive functioning from a previous higher level of functioning. Fourth, a 
dementia diagnosis can be made, if the symptoms of dementia occur when delirium does not 
occur, but dementia should not be diagnosed, if the deficits in cognition occur only during a 
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state of delirium, which is characterized by a diminished awareness of the environment 
(Heindel & Salmon, 2001 ). 
Dementia affects between five and seven percent of persons over 65 years of age, and 
the prevalence rates increase considerably with age (Hagberg, Alfredson, Poon, & Homma, 
2001; Johansson & Zarit, 1995). For persons eighty years of age or older, the prevalence rate 
is between 20 and 30% (Johansson & Zarit, 1995). Hagberg et al. (2001) reported that the 
results of eight European studies indicated that prevalence rates increase from 40 to 70% 
between 90 and 95 years of age. The prevalence rate is expected to double every five years 
after 60 years of age (Hagberg et al., 2001 ). 
The literature also distinguishes different degrees of cognitive impairment from 
normal aging. The levels of cognitive impairment that are between normal functioning and 
dementia are termed age-associated memory impairment (AAMI), age-associated cognitive 
decline (AACD), and mild cognitive impairment (MCI; Park et al. , 2003). AAMI is 
characterized by slow, but continual memory loss, difficulties on standardized memory tests, 
no dementia diagnosis, and ample intellectual functioning (Park et al., 2003). When the 
impairment extends beyond memory and includes mild impairment in several cognitive 
functioning areas, persons are referred to as experiencing AACD (Park et al. , 2003). MCI is 
defined as a state in which persons are not diagnosed with dementia, but their memory 
problems are more advanced than what is typical for their age and education (Park et al. , 
2003). 
Purpose of the Study 
The purpose of this study was to examine the gray area between intact cognitive 
functioning and mild cognitive impairment in older adults, particularly the oldest-old 
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population. This study was cross-sectional and longitudinal and examined cognitive 
functioning in sexagenarians, octogenarians, and centenarians who were cognitively intact 
and community dwelling at the time of the initial interview; however, some persons, 
primarily centenarians, dropped below the threshold of being cognitively intact at the second 
interview. Gender, race, and age group differences in cognitive functioning were examined 
to assess, if differences in older adults who were cognitively intact were similar to 
differences that had been reported in the literature among older adults with cognitive 
impairment. Longitudinal changes in cognitive functioning were also observed to examine 
the degree of decline or stability over time, and how gender, race, and age group impacted 
changes in cognitive functioning. 
Previous studies have examined the association among cognitive functioning, 
functional health, and depression. However, most of these studies included individuals who 
had cognitive impairment. Lower levels of cognitive functioning have been linked to poorer 
functional ability (Ford, Haley, Thrower, West, & Harrell, 1996), and many studies reported 
that impaired cognitive functioning and depression co-occured. This study examined the 
relationship among cognitive functioning, functional health, and mental health in persons 
who were cognitively intact. Specifically, this study examined, if cognitive functioning and 
functional health predicted depression. Understanding the impact cognitive functioning has 
on other facets of older adults' lives, such as functional health and mental health, will enable 
service providers to develop programs to assist older adults in the community, physicians to 
recognize and treat related symptoms, and families to better understand the changes and 
challenges their family members are encountering. 
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II. RELATED LITERATURE 
Researchers often incorporate demographic variables, such as gender, race, age, and 
education, into studies of cognitive impairment in older adults (Black & Rush, 2002). Health 
is often related to demographic variables and is therefore also included in studies of cognitive 
impairment to account for any variance in impairment caused by health (Fillenbaum, Hughes, 
Heyman, George, & Blazer, 1988). This study was not concerned with the memory or 
intelligence literature related to cognitive functioning, but focused on cognitive functioning 
as reflected by orientation to time and place. The following sections will highlight research 
studies that have investigated gender, race, age, education, and self-reported health 
differences in cognitive functioning experienced by older adults. Then, research examining 
the relationship among cognitive functioning, functional health, and mental health will be 
reviewed. 
Gender Differences 
There are inconsistent results in the literature regarding the relationship between 
gender and cognitive functioning. Cognitive functioning in persons without dementia has not 
been found to differ between men and women (Juva, Sulkava, Verkkoniemi, & Niinisto, 
2001). O'Connor, Pollitt, Treasure, Brook, and Reiss (1989) examined the impact of gender 
on the Mini-Mental Status Exam (MMSE) scores within a sample of patients who were 75 
years of age and older at several general practices in England. Gender did not account for 
any variation in total MMSE scores. Although men's mean scores were significantly higher 
than women's mean scores in a sample of participants with Alzheimer's disease who scored 
eight or higher on the MMSE, there was no gender difference between men and women who 
did not have cognitive impairment (Buckwalter, Sobel, Dunn, Diz, & Henderson, 1993). 
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Hassing, Wahlin, and Backman (1998) studied 80 nonagenarians from Sweden. Participants 
completed the MMSE, in addition to face recognition, immediate and delayed free recall of 
words, and object recall. Gender did not affect cognitive functioning as measured by these 
tests. 
Some studies have reported that women have higher MMSE scores than men in 
community samples, indicating better cognitive functioning (Juva et al., 2001). Fillenbaum et 
al. (1988) examined the amount of variance gender net of other demographic and health 
variables accounted for in MMSE scores within a sample of community-dwelling adults 60 
years of age and older. Gender accounted for little variance, but women had significantly 
higher MMSE scores compared to men. In a sample of cognitively intact, community-
dwelling older adults, Holtsberg, Poon, Noble, and Martin (1995) found that after controlling 
for education and age group, total MMSE scores, scores on the two MMSE subscales, and 
scores on the individual items differed by gender, with women scoring higher than men. 
In a study that included adults 85 years of age and older who either lived in their own 
home or a care facility, the mean MMSE score was 22.8 ± 5.1 for women and 25.0 ± 3. 7 for 
men without dementia. The difference between men's and women's mean MMSE scores 
was statistically significant. When cognitive functioning was compared between genders for 
only the individuals who lived in their own homes and did not have dementia, women' s mean 
MMSE score was 23.7 ± 4.2 and men' s mean MMSE score was 25.4 ± 3.5 (Juva et al. , 
2001). In a sample of adults from Taiwan who were between 65 and 74 years of age, women 
were significantly more likely to have cognitive impairment as measured by the SPMSQ 
(Yen, Yang, Shih, & Lung, 2004). Perls, Morris, Ooi, and Lipsitz (1993) examined cognitive 
functioning in a sample of community-dwelling adults 65 years of age and older and found 
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women were more likely to have impaired cognitive functioning compared to men, but only 
for nonagenarians. There was no gender difference in cognitive functioning for the 65 to 79 
age group and octogenarians. 
Racial Differences 
Race has often been found to impact cognitive functioning, with Whites having 
higher levels of functioning compared to Blacks (Fillenbaum et al., 1988; Inouye, Albert, 
Mohs, Sun, & Berkman, 1993; Leveille, Guralnik, Ferrucci, Corti, Kasper, & Fried, 1998; 
Pfeiffer, 1975; Zsembik & Peek, 2001). A number of factors have been cited for this racial 
difference, including vascular disease, genetics, and education (Zsembik & Peek, 2001). 
In a sample of women 65 years of age and older, Blacks had lower cognitive 
functioning scores as assessed by the MMSE. An item analysis was also completed to 
examine racial differences in item errors. Blacks had more errors on spelling "world" 
backwards, the second recall of three items, writing a sentence, and copying a pentagon. 
These differences existed after controlling for education and age (Leveille et al., 1998). 
The relationship between race and cognitive functioning was examined in a sample of 
older adults from the Established Populations for Epidemiologic Studies of the Elderly 
(EPESE), who were between 70 and 79 years of age and had high cognitive functioning and 
high functional health. Domains similar to those included in the MMSE were assessed, such 
as naming and copying. Whites scored significantly higher than persons from other racial 
backgrounds on the total cognitive score and the cognitive subtest scores (Inouye et al., 
1993). 
Zsembik and Peek (2001) studied the relationship among physical health, cognitive 
functioning, economic resources, and family factors in a sample of 5,955 persons from wave 
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one of the Assets and Health Dynamics of the Oldest Old (AHEAD). Participants included 
in this analysis were Blacks and Whites who were 70 years of age and older. Cognitive 
functioning measures included a telephone interview with questions pertaining to orientation, 
knowledge of the current president and vice president, naming objects, and counting; serial 
7s, in which individuals started at 100 and continually subtracted seven for five times; and 
immediate and delayed word recall. Whites ' cognitive functioning score was six points 
higher than Blacks, indicating Blacks had lower cognitive functioning. Obtaining less than a 
high school education was significantly related to cognitive functioning for Blacks, thereby 
lowering their cognitive scores. Blacks were significantly more likely to report having 
vascular disease, functional impairments, and symptoms of depression (Zsembik & Peek, 
2001). 
Age Differences 
In previous studies, age has been related to scores on the MMSE, indicating declines 
in cognitive functioning with age (Fillenbaum et al. , 1988; Holtsberg et al. , 1995; Ishizaki, 
Meguro, Arnbo, Shimada, Yamaguchi, Hayasaka, Komatsu, Sekita, & Yamadori, 1998; 
Launer, Dinkgreve, Jonker, Hooijer, & Lindeboom, 1993; Leveille et al. , 1998; Perls et al. , 
1993). Ishizaki et al. (1998) conducted a study with 2,266 people to determine the 
relationship of age and education with MMSE scores for a Japanese sample. Age was a 
significant predictor of MMSE scores; scores were highest for the youngest age group and 
lowest for the oldest age group. These results were comparable to the prevalence rates of 
cognitive impairment in older adults. The dementia prevalence rates were lowest for adults 
in their 60s and highest for the oldest-old population (Johansson & Zarit, 1995). All of the 
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individual items on the :MM.SE, except naming, were also significantly affected by age, with 
scores declining with age (lshizaki et al., 1998). 
Launer et al. (1993) questioned, whether age was independently related to cognitive 
functioning, or whether it was related to cognitive functioning through a relationship with 
other factors, such as education, socioeconomic status, sensory impairment, and health (i.e., 
medical and psychiatric disorders). A sample of 3,974 community-dwelling individuals from 
the Netherlands was assessed. Participant age ranged from 65 to 84 years of age. The odds 
of poor cognitive functioning, indicative by a MMSE score of less than or equal to 21, 
increased after age 75 with each five-year interval. After accounting for hearing impairment, 
sensory impairment, and education, the odds ratio for poor cognitive functioning decreased 
slightly. The odds of poor cognitive functioning did not differ for persons between 65 and 69 
years and 70 and 74 years, but persons 70 to 74 years of age had higher odds of borderline 
cognitive functioning, indicated by a :MM.SE score between 22 and 25. With each five-year 
interval in age beginning with the 65 to 69 age group, the odds of borderline cognitive 
functioning increased. Persons in the 80 to 85 year age group were twice as likely to 
experience poor rather than borderline cognitive functioning (Launer et al., 1993). 
Johansson and Zarit (1995) conducted a longitudinal study in Sweden of oldest-old 
individuals to assess short-term changes in cognitive functioning. Their initial sample 
consisted of four age groups, in which individuals were 84, 86, 88, or 90 years of age. 
Follow-ups occurred two and four years after the initial assessment. The DSM-III-R was 
used as a diagnostic tool for dementia. After adjusting for proportionally more individuals in 
the older age groups, the prevalence rates for dementia were: 28% when participants were 84 
to 90 years, 39% when participants were between 86 and 92 years, and 43% when 
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participants were 88 to 94 years of age. Though the prevalence rates increased over time, the 
incidence rate of dementia declined between time 2 (86-92 years) and time 3 (88-94 years), 
which could be due to mortality. Time 1 was the only assessment reflecting a true 
prevalence rate, because the two follow-ups reflected prevalence and incidence rates. 
Therefore, only the prevalence rates at Time 1 were used to examine the effect of age. Age 
was significantly related to the prevalence rates of dementia, indicating an increased risk for 
dementia with increasing age; however, age was not significant for incidence rates. 
Education Differences 
When researchers study cognitive functioning in older adults, they commonly control 
for education. An association between cognitive functioning and education is usually cited, 
indicating that persons with higher levels of education have higher levels of cognitive 
functioning (Fillenbaum et al., 1988, Hassing et al., 1998; Holtsberg et al., 1995; Inouye et 
al., 1993; Ishizaki et al., 1998; Juva et al., 2001; Launer et al., 1993; O'Connor et al., 1989; 
Pfeiffer, 1975). 
In a study by Juva et al. (2001 ), the number of years of education correlated with the 
MMSE score (r = .34) for a sample of553 adults 85 years of age and older. Persons with 
higher education also had higher MMSE scores. Education was also somewhat correlated 
with gender (r = -.15); men had more education than women (Juva et al. , 2001). The level of 
education was also significantly related to scores on the MMSE in a Japanese sample, with 
fewer years of education associated with lower scores on the MMSE; there was also great 
variation in the scores for persons with low educational attainment (Ishizaki et al., 1998). 
Launer et al. (1993) found that persons with six years of education or fewer had much 
higher odds of poor (less than or equal to 21 ) or borderline (between 22 and 25) cognitive 
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functioning as assessed by the MMSE. The odds of borderline cognitive functioning were 
also significantly higher for individuals who had between seven and eleven years of 
schooling (Launer et al., 1993). 
Education was significantly associated with total cognitive scores and subtest scores 
(e.g., naming, delayed recall, delayed recognition, abstraction, and copying) in a sample of 
adults between 70 and 79 years of age who had high cognitive functioning and high 
functional health. Higher levels of education were associated with higher mean cognitive 
total scores and subtest scores. Four demographic variables significantly explained 36% of 
the variance in total cognitive scores, with education explaining the greatest proportion of 
that variance (29%; Inouye et al. , 1993). 
Health Differences 
Several health conditions can increase the rate of decline in cognitive functioning or 
functional health. Stroke, heart disease, hypertension, and diabetes mellitus can impact 
cognitive functioning, and arthritis, diabetes mellitus, and stroke can increase the risk of 
functional health problems in older adults (Black & Rush, 2002). Self-reported health and 
health behaviors have also been reported to impact cognitive functioning (Ofstedal, Zimmer, 
& Lin, 1999). 
Black and Rush (2002) studied functional and cognitive decline among 601 
community-dwelling adults who were 75 years of age and older. Sampling was conducted to 
ensure representativeness based on gender and race (i.e., Whites, Hispanic Americans, and 
Blacks). The results indicated that health affected the rate of cognitive decline. Blacks 
reported having a higher prevalence of hypertension and diabetes mellitus than Whites. 
Persons who had hypertension, diabetes mellitus, or a hip fracture experienced a higher rate 
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of cognitive decline. The impact of medical conditions on cognitive functioning also varied 
by race, in which stroke influenced cognitive decline for Blacks and hypertension influenced 
cognitive decline for Whites (Black & Rush, 2002). 
Ofstedal et al. (1999) compared cognitive functioning between older adults living in 
Taiwan and older adults living in the United States. In 1989, there were 4,049 persons 60 
years of age and older in the Survey of Health and Living Status of the Elderly in Taiwan. 
Cognitive functioning was assessed with similar questions from the MMSE beginning in 
1993. The United States sample was from the Study of Asset and Health Dynamics Among 
the Oldest Old and consisted of 8,222 persons with the majority of participants 70 years of 
age and older. Respondents completed a cognition battery with several items similar to the 
MMSE (Ofstedal et al., 1999). Ofstedal et al. (1999) found that persons from both Taiwan 
and the United States who rated their health as poor had a significantly higher number of 
errors on the cognitive functioning measure compared to those who rated their health as 
excellent. Also, in both countries, having had a stroke was associated with more errors. 
The Relationship Between Cognitive Functioning and Functional Health 
The relationship between cognitive functioning and functional health has been 
established in both cross-sectional and longitudinal studies (Fillenbaum et al., 1988; Ford et 
al. , 1996; Juva et al. , 2001; Njegovan et al., 2001; Ofstedel et al, 1999; Wang, Van Belle, 
Kukull, & Larson, 2002). Scores on the MMSE have been found to have a moderately strong 
association with scores on measures of instrumental activities of daily living (IADLs) and 
activities of daily living (ADLs). In a study by Juva et al. (2001), functional capacity, which 
included both IADLs and ADLs, was correlated with scores on the MMSE (.47 and-.34, 
respectively). A higher score on the IADL scale indicated greater independence and was 
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positively correlated with the MMSE. Individuals with high scores on the ADL scale 
indicating greater impairment had lower MMSE scores (Juva et al. 2001). Wang et al. (2002) 
examined factors related to functional health in adults 65 years of age and older without 
dementia and found that lower cognitive functioning was associated with more impairment in 
IADLs and ADLs. 
Ford et al. (1996) studied how well functional impairment could be predicted by a 
person's MMSE score after controlling for age, education, race, and caregiver education. 
Activities of daily living(~= .66,p < .001) and IADLs (~ = -.56,p < .001) were predicted by 
a person's score on the MMSE, indicating that poorer cognitive functioning was related to 
poorer functional ability regardless of race. 
A study by Ofstedal et al. (1999) examined the relationship between IADLs, ADLs, 
and cognitive functioning among older adults in the United States and Taiwan. Higher 
cognitive functioning was associated with less impairment in IADLs and ADLs for both 
countries. When cognitive functioning was entered into a model that predicted IADLs, more 
variance was explained compared to when the model predicted ADLs. Ofstedal et al. (1999) 
concluded that cognitive functioning was more strongly related to IADLs than to ADLs. 
In a sample of community-dwelling adults 65 years of age and older, individuals who 
became dependent in at least one IADL or ADL task had lower cognitive functioning scores 
and were significantly more likely to experience a decline in cognitive functioning over five 
years compared to individuals who did not become dependent on a functional task (Njegovan 
et al., 2001 ). Impairments in IADL abilities occurred at higher levels of cognitive 
functioning than ADL impairments (Njegovan et al., 2001). 
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The Relationship Between Cognitive Functioning and Mental Health 
As the population ages, it is expected that more older adults will experience mental 
health problems. In 1992, approximately 22% of older adults could be classified as having a 
mental health condition, including dementia and depression. Researchers have assessed the 
treatment patterns of people with a mental health condition. Often, people do not seek 
professional help, and older adults in particular are the least likely to seek treatment (Gatz & 
Smyer, 2001). Few research studies have assessed the relationship among cognitive 
functioning, functional health, and mental health in the oldest-old population. Research 
regarding cognitive functioning and mental health has primarily focused on depression. 
Depressive symptoms commonly coexist with dementia, such as difficulties 
concentrating, lack of energy, change in sleep patterns, and decreased interest in activities 
(Yaffe, Blackwell, Gore, Sands, Reus, & Browner, 1999). It is not clear in the literature, if 
depression is a cause or consequence of cognitive impairment; however, researchers 
consistently conclude that there is a relationship between depressive symptoms and cognitive 
functioning, indicating that those who experience depression do not function cognitively as 
well, regardless of whether they do or do not have dementia (Bassuk, Berkman, & Wypij , 
1998). 
Cognitive decline due to depression may be referred to as pseudodementia. McBride 
and Abeles (2000) indicated individuals with true dementia experience cognitive decline first 
and depressive symptoms may follow the decline; however, individuals with pseudodementia 
experience depressive symptoms first and then there may be cognitive decline. Symptoms 
for dementia develop over an extended period of time, whereas symptoms for 
pseudodementia develop over a shorter period of time. 
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Juva et al. (2001) found that MMSE scores correlated with depression in a sample of 
persons without dementia and for women, but not for men. The mean MMSE score for 
women was 2.2 points lower, if they were depressed. Depressed men's scores were only 0.8 
points lower compared to scores of men who were not depressed (Juva et al., 2001). 
Lichtenberg, Ross, Millis, and Manning (1995) examined the relationship between cognitive 
functioning and depression and found that depression predicted scores on the Dementia 
Rating Scale, which assesses similar domains to the MMSE. Higher levels of depression 
were associated with lower levels of cognitive functioning. 
Paterniti, Verdier-Taillefer, Dufouil, and Alperovitch (2002) found MMSE scores 
declined more between the initial assessment and a four year follow-up, if participants had 
higher levels of depressive symptoms. More specifically, there was an increased risk of 
MMSE scores declining by at least three points and poorer cognitive functioning at 
reassessment, if participants had more depressive symptoms. There was poorer cognitive 
functioning and higher cognitive decline when depressive symptoms were persistent. Among 
a sample of women 65 years of age and older without dementia, individuals with lower 
cognitive functioning at baseline had more depressive symptoms at baseline. Four years later 
at reassessment, individuals also had lower cognitive functioning scores, if they had more 
depressive symptoms at baseline. The odds ratio for a diagnosis of dementia was higher for 
individuals who had more depressive symptoms (Yaffe et al. , 1999). 
Li, Meyer, and Thornby (2001) conducted a study with 248 persons who had 
dementia of the Alzheimer' s type (DAT), vascular dementia (V AD), or were cognitively 
intact. Mean depression scores were significantly higher for persons with either DAT or 
V AD compared to persons who were cognitively intact and were the highest for those with 
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V AD. The highest percentage of persons experiencing depressive symptoms were persons 
with V AD (31.4%), followed by persons with DAT (19.8%), and those cognitively intact 
(13.2%). More specifically, there was a greater percentage of V AD persons who experienced 
mild to moderate depressive symptoms, which was significantly higher than for cognitively 
intact individuals. Severe depression was also more common among those with V AD ( 5. 9%) 
or DAT (6.6%) compared to persons with normal cognitive functioning (2.5%; Li et al. , 
2001). 
Bassuk et al. (1998) completed an analysis of the Established Populations for 
Epidemiologic Studies of the Elderly (EPESE) data collected in Connecticut, which consisted 
of 2,812 community-dwelling individuals who were 65 years and older. Persons who 
committed more errors on the Short Portable Mental Status Questionnaire (SPMSQ) were 
more likely to self-report depressive symptoms compared to those who scored high on the 
SPMSQ. At baseline, persons had greater odds of poor cognitive performance, if they were 
depressed. There was a relationship between depressive symptoms and cognitive decline 
over time only for those persons who had a medium SPMSQ score at the beginning of a time 
interval; however, depressed mood rather than a higher total depression score as assessed by 
self-reported depressive symptoms was more related to cognitive decline. Persons with mild 
to moderate depression, but not severe depression, had a greater risk of cognitive decline at 
the three and six year follow-ups. At the 12-year assessment, only persons with severe 
depression had an increased risk for cognitive decline. For individuals who scored in the 
medium range on the SPMSQ, recent onset of depression was more predictive of future 
cognitive decline than frequent past depression (Bassuk et al., 1998). These results indicate 
that depressive mood may predict cognitive decline among individuals with medium rather 
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than high levels of cognitive functioning. Among individuals with high levels of cognitive 
functioning, the results do not suggest that the onset of cognitive impairment or decline in 
cognitive functioning is related to depressive symptoms. 
The Relationship Between Functional Health and Mental Health 
Based on previous studies the direction of the relationship between functional health 
and mental health is not clear. Kennedy, Kelman, and Thomas (1990) found that a decline in 
ADL functioning was a significant predictor of the emergence of depressive symptoms over 
time in a sample of older adults. Wang et al. (2002) examined predictors of change in 
functional health in a sample of cognitively intact adults sixty-five years of age and older. 
Four years after baseline, the rate of decline in IADLs and ADLs was associated with 
depression. Wang et al. (2002) concluded there was a reciprocal relationship between poor 
functional health and depression: as one aspect of health declined, the other health factor 
declined as well. 
Espiritu, Rashid, Mast, Fitzgerald, Steinberg, and Lichtenberg (2001) examined the 
relationship among cognitive functioning, functional health, and depression in adults 51 to 92 
years of age. Depression was a significant predictor of IADL functioning after controlling 
for demographics and cognitive functioning; higher depression scores indicated more 
impairment in IADLs. In another study, the relationship between functional health and 
depression was examined in a sample of community-dwelling adults 60 years of age and 
older (Grigsby, Kaye, Baxter, Shetterly, & Hamman, 1998). IADL and ADL functioning, 
measured by self-report, were significantly predicted by depression. Adults who were 
depressed were more likely to report impairments on IADLs and ADLs. When performance 
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in specific functional tasks was observed, depression was only a significant predictor of two 
functional activities (i.e., dressing and fine motor skills; Grigsby et al., 1998). 
A sample of older adults who had dementia of the Alzheimer' s type was divided into 
depressed and non-depressed groups, and the relationship between functional health and 
depression was observed. Impairment in functional health, as assessed by IADLs and ADLs, 
was significantly predicted by the diagnosis of depression. The relationship between 
functional health and depression differed as a function of the degree of cognitive impairment. 
For individuals with mild cognitive impairment, a depression diagnosis and the severity of 
depression predicted IADL impairment, whereas for individuals with moderate cognitive 
impairment, a depression diagnosis predicted ADL impairment (Fitz & Teri, 1994). 
Theoretical Framework 
Baltes' (1997) developmental theory concentrates on the biological and social 
influences on behavior and human development throughout the life span. Baltes suggests 
that the process of human development is incomplete, particularly as persons reach old age. 
The incompleteness in human development is present, because biological and social 
influences are constantly impacting development, and the biological and social architecture 
in late life is not fully developed. Baltes proposes that completeness and incompleteness 
occur on a continuum where, for example, older adults are more complete, if their desirable 
states outweigh their undesirable states, and are more incomplete, if they have more 
undesirable states rather than desirable states. There are generally fewer positive gains as a 
person ages (Baltes, 1997). 
There are three guiding principles of Baltes' developmental theory. First, 
evolutionary or biological benefits decrease with age. Specifically, Baltes (1997) notes that 
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diseases such as Alzheimer' s are much more prevalent for persons 70 years and older, 
because such diseases were unable to overcome evolutionary pressures. Second, with age 
there is an increasing demand for culture, such as social, psychological, and material support. 
Examples of cultural support include technological advances, economic needs, and social 
resources from family, friends, and the community. Older adults often need to compensate 
with these resources to enhance their functional status. Third, cultural resources, which are 
needed for compensation, are less effective as people age (Baltes, 1997). 
Baltes' developmental theory framework can be used to explain the theoretical 
foundation for this study. Baltes (1997) reports there are more losses than gains in older 
adults as they age. Additionally, biological benefits decrease with age, which suggests there 
is a greater risk of decline in cognitive functioning. Therefore, it is expected that cognitive 
functioning will decline over time, unless older adults are able to compensate for these 
changes. Although there is an increased need for cultural resources, these resources are less 
effective in old age. As a consequence, there will be declines, particularly in the oldest-old 
population. If there is an inability to compensate for the expected cognitive decline, older 
adults may experience changes in their functional health, because their ability to reason and 
complete instrumental activities of daily living may also decrease. As older adults 
experience more undesirable states, Baltes (1997) suggests they also become more 
"incomplete." This incompleteness may then be reflected in the mental health reported by 
older adults, suggesting worse mental health for those who experience more losses than 
gams. 
The hypothesized model for this study is presented in Figure 1. The influence of 
cognitive functioning at Tl on cognitive functioning at T2 will be examined. Additionally, 
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the relationship between mental health at Tl and T2 will be assessed. Then, the impact of 
cognitive functioning on mental health through the mediator, functional health, will be 
evaluated. 
Control Variables 
Gender 
Race 
Education 
Health 
Research Question 
Tl 
Functional 
Health 
Tl 
Figure I. Hypothesized Model 
Cognitive 
Functioning 
T2 
This study will examine gender, race, and age group differences in cognitive 
functioning. In addition, the study will focus on how cognitive functioning impacts the 
mental health of older adults directly and indirectly through functional health. Four 
hypotheses will be tested. 
Hypotheses 
Based on the literature, the following hypotheses will be tested. 
1. There will be gender, race, and age group cross-sectional differences in cognitive 
functioning. Men, Whites, and sexagenarians will have higher cognitive 
functioning compared to women, Blacks, octogenarians, and centenarians. Race 
differences will diminish after controlling for education and self-reported health. 
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2. There will be longitudinal changes in cognitive functioning. Centenarians will 
have a steeper decline in cognitive functioning compared to sexagenarians and 
octogenarians. 
3. Cognitive functioning and functional health at Tl will predict depression, positive 
affect, and negative affect at T 1. Poorer cognitive functioning and poorer 
functional health will predict higher levels of depression, lower positive affect, 
and higher negative affect. 
4. Over time, cognitive functioning and functional health will predict depression. 
Poorer cognitive functioning at Tl will predict poorer functional health at Tl, 
which will predict a higher level of depression at T2. 
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III. METHOD 
Participants in this study were older adults who participated in the Georgia 
Centenarian Study (Poon, Clayton, Martin, Johnson, Courtenay, Sweaney, Merriam, Pless, & 
Thielman, 1992). Participants in the Georgia Centenarian Study were assessed by a wide 
variety of measures. Only the following measures were used in this study: Mini-Mental 
Status Examination (MMSE), Short Portable Mental Status Questionnaire (SPMSQ), 
Instrumental Activities of Daily Living (IADLs) from the Older American Resources Survey, 
Geriatric Depression Scale (GDS), and Bradburn Affect Balance Scale (BABS). Data were 
analyzed by a series of univariate analyses of variance and covariance, a series of repeated 
measures analyses of variance and covariance, a series of hierarchical block-wise 
regressions, and two path analyses. 
Participants 
The Georgia Centenarian Study is a longitudinal study of older adults in their 60s, 
80s, and 1 OOs. Time 1 data were collected in 1988. Centenarians were reassessed 
approximately 20 months later, and sexagenarians and octogenarians were reassessed five 
years later. The time frame for reassessment was different based on the amount of time 
expected for change to occur and to optimize the sample size (Martin, Long, & Poon, 2002). 
At Time 1, there were 321 participants, and 201 participants were reassessed at Time 
2. Participants were divided into three age groups: 60s, 80s, and IOOs. There were 91, 93, 
and 137 participants, respectively, in each age group at Time 1. At Time 2, there were 70 
persons in their 60s, 63 persons in their 80s, and 68 persons 100 years of age or older. The 
majority of the sample was female and White, (67.6% and 72.3%, respectively, at Time 1 and 
70.1%and69.2%, respectively, at Time 2). Over half of the participants at both time points 
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were well-educated (at least completed high school). Nearly 70% at Time 1 and 68% at 
Time 2 rated their health as excellent or good. A summary of demographic characteristics of 
the samples at Time 1 and Time 2 can be found in Table 1. 
A selectivity analysis was computed to assess significant differences between 
individuals who only participated at Tl and individuals who participated at Tl and T2. The 
chi-square tests in Table 1 and the t tests in Table 2 indicate significant differences in 
demographic characteristics and mean scores on the measures between persons who only 
participated at T 1 and persons who participated at both time points. Participants who 
dropped out of the study after Tl were significantly more likely to be centenarians, had lower 
cognitive functioning as measured by the MMSE and SPMSQ, and showed more impairment 
in IADLs, higher levels of depression, and less positive affect at Tl. 
Participants in the 60s and 80s age groups were selected by random digit dialing, 
which resulted in a sample representative of the gender and race of older adults in Georgia. 
These participants completed their questionnaires in small group, community-testing sites 
(Martin et al., 2002). The University of Georgia's Survey Research Center, the Office of the 
Governor of Georgia, local agencies serving older adults, and the media were used to select 
the centenarian participants (Holtsberg et al., 1995; Martin et al., 2002). First, letters 
describing the study were sent to potential participants. Then, phone calls were made to 
arrange a time to administer the MMSE. Individuals in all age groups had to score 23 or 
higher on the MMSE (Folstein, Folstein, & McHugh, 1975) or 2 or lower on the Global 
Deterioration Scale (Reisberg, Ferris, de Leon, & Crook, 1982) to be included in the sample. 
All participants were community dwelling at Tl (Martin et al., 2002). 
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Table 1 
Demographic Characteristics 
Demographics Tl T2 
n % n % x 
Gender 1.59 
Men 104 32.4% 60 29.9% 
Women 217 67.6% 141 70.1% 
Race 2.61 
Black 89 27.7% 62 30.8% 
White 232 72.3% 139 69.2% 
Age Group 18.86*** 
60s 91 28.3% 70 34.8% 
80s 93 29.0% 63 31.3% 
lOOs 137 42.7% 68 33.8% 
Education 6.19 
0-8 years 90 28.2% 55 28.8% 
High school 84 26.3% 42 22.0% 
Business/trade school 23 7.2% 14 7.3% 
College 75 23.6% 44 23 .0% 
Graduate School 47 14.7% 36 18.8% 
Subjective Health 4.70 
Excellent 67 21.1% 39 20.2% 
Good 159 50.2% 93 48.2% 
Fair 79 24.9% 52 26.9% 
Poor 12 3.8% 9 4.7% 
Note. Percentages may not add to 100 because of rounding. 
+ p < .10. * p < .05 . ** p < .01. *** p < .001. 
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Table 2 
Differences Between Participants at Tl and Participants at Tl & T2 
Measures Tl Only Tl & T2 
M SD M SD t 
Mini-Mental (MMSE) 25.30 2.72 26.31 3.01 -3.03** 
Short Portable (SPMSQ) 8.63 1.58 9.04 1.38 -2.41 * 
Instrumental Activities of 10.86 3.34 12.08 2.99 -3.31 * 
Daily Living (IADLs) 
Geriatric Depression 7.63 5.28 5.55 4.79 3.39** 
Scale (GDS) 
BABS Positive Affect 12.04 3.31 14.07 3.19 -5.31*** 
BABS Negative Affect 8.47 3.42 8.04 3.18 1.12 
p < .10. * p < . 0 5. * * p < . 01. * * * p < . 001. 
Measures 
Cognitive functioning. Cognitive functioning was assessed with the Mini-Mental 
Status Examination (MMSE; Folstein et al., 1975), which has two subscales. The vocal 
subscale assesses orientation, memory, and attention. A sample question is, "What is the 
(year) (season) (date) (day) (month)?" The read and write subscale examines the capability 
to name objects, follow verbal and written directions, write a sentence, and copy a polygon. 
A sample question on the read and write subscale is, "Name a pencil and a watch" (Folstein 
et al., 1975). There are 21 points on the first subscale and 9 points on the second subscale; 
therefore, a total score of 30 is possible on the MMSE (Folstein et al., 1975). A higher score 
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on the MMSE indicates higher cognitive functioning. A score of 23 or higher is indicative of 
no impairment in cognitive functioning. 
Folstein et al. (1975) tested the MMSE to determine the scale' s reliability. The test-
retest reliability was . 89, when participants were retested 24 hours later by the same 
examiner, and .83 when retested 24 hours later by a different examiner (Folstein et al., 1975). 
Concurrent validity was established by correlating the Verbal and Performance scores on the 
Wechsler Adult Intelligence Scale with scores on the MMSE. The correlation between the 
MMSE and the Verbal IQ scores was .78, and the correlation between the MMSE and the 
Performance IQ scores was .66 (Folstein et al. , 1975). In the current study, the reliability of 
the measure was .72 at Tl and .74 at T2, as measured by Cronbach's alpha. 
The Short Portable Mental Status Questionnaire (SPMSQ; Pfeiffer, 1975) was used to 
validate the participants' cognitive functioning as assessed by the MMSE. Items on the 
SPMSQ test several areas of cognitive functioning, such as short-term and long-term 
memory, orientation, knowledge of current events, and the ability to complete a serial math 
question. A sample question is, "What is the date today?" (Pfeiffer, 1975). On the IO-item 
measure, scores range from 0 to 10 errors. A higher score indicates more errors and poorer 
cognitive functioning (Pfeiffer, 1975). For this study, scores were recoded so that a higher 
score indicated better cognitive functioning. The SPMSQ classifies cognitive functioning 
into four categories, which are based on Whites whose education ranges from some high 
school education to completion of high school. Scores are adjusted based on race and 
education. Intact intellectual functioning is indicative by 0-2 errors, mild intellectual 
impairment by 3-4 errors, moderate intellectual impairment by 5-7 errors, and severe 
intellectual impairment by 8-10 errors (Pfeiffer, 1975). 
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Pfeiffer (1975) reported a test-retest reliability for two groups of participants who 
were 65 years of age and older. The measure was readministered four weeks later, and the 
test-retest correlations for the two groups were . 82 and . 83. The distribution of SPMSQ 
scores for a clinical sample of persons 50 years of age and older was compared with the 
scores of an institutional sample of persons 65 years of age and older. In the clinical sample, 
the majority of persons had few errors on the SPMSQ, few persons scored in the middle ( 4-6 
errors), and then there was an increase in persons with a higher number of errors on the 
SPMSQ. However, the majority of the clinical sample had high cognitive functioning, which 
was to be expected. The institutional sample was more likely to have a score of five or more 
errors and was much more likely to have no correct answers than the clinical sample. The 
distribution of SPMSQ scores for the clinical and institutional samples was compared to a 
community-dwelling sample. The results showed the community sample had very few errors 
on the SPMSQ, whereas the majority of individuals from the institutional sample had five or 
more errors. This distribution suggests the SPSMQ has good validity as a measure of 
cognitive functioning. 
In a separate study, the SPMSQ scores were compared to a clinical psychiatric 
diagnosis for a clinical sample. The SPMSQ score and the clinical psychiatric diagnosis 
agreed 92 percent of the time when the SPMSQ score suggested moderate to severe 
impairment. There was 82 percent agreement between the two measures when mild to no 
impairment was indicated. In a nonclinical sample, 88 percent of the sample with scores on 
the SPMSQ indicative of moderate to severe impairment also had a clinical diagnosis of 
organic brain syndrome. Seventy-two percent of the sample that had few errors on the 
SPMSQ did not have a diagnosis of organic brain syndrome (Pfeiffer, 1975). These findings 
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confirm that the SPMSQ is a valid measure of cognitive functioning. In the current study, 
the measure' s reliability was .63 at Tl and .80 at T2 as measured by Cronbach' s alpha. 
Fillenbaum (1988) reported community sample norms as the percent of respondents 
who correctly answered each item on the SPMSQ. The percent correct for each item at Tl in 
this study was comparable to the norms on the items asking the date, day of the week, place 
of residence, telephone or street address, age, birth date, and subtraction task. There were 
three items in which the current study and the norms differed by more than 5%. Eighty-five 
percent of the participants in this study correctly identified the current president and 77% 
correctly identified the previous president compared to the norms of 92% and 70%, 
respectively. The norm for the item asking mother's maiden name was 91 % compared to 
99% in the current study. 
Functional health. Instrumental activities of daily living (IADL) were assessed by 
the self-care capacity subscale of the Older American Resources Survey (OARS; Fillenbaum, 
1988). A sample IADL question is, "Can you use the telephone?" Scores range from 0 to 
14, with a higher score indicating better functioning. 
Ernst and Ernst (1984) found the test-retest reliability to be .71 for instrumental 
activities of daily living. Scores on the self-care capacity subscale, which includes IADLs 
and physical activities of daily living (PADLs), were compared to physical therapists ' ratings 
on a scale developed by therapists for a sample of thirty patients from a medical clinic 
associated with Duke University Medical Center. The validity of the self-care capacity 
subscale was .89 as assessed by Spearman's r (Fillenbaum, 1988). Cronbach' s alpha at Tl 
was .90 and .94 at T2 for the current study. Fillenbaum (1988) reported community sample 
norms on each IADL item as the percentage of persons who could perform the task without 
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help. In the current study, the percentage of persons who completed each IADL task without 
help was between 5 and 24% lower than the norms. 
Mental health. The Geriatric Depression Scale (GDS; Brink, Yesavage, Lum, 
Heersema, Adey, & Rose, 1982) is comprised of 30 questions that include areas such as 
lowered affect, inactivity, irritability, withdrawal, distressing thoughts, and negative 
judgments about the past, present, and future. A sample question is, "Are you basically 
satisfied with your life?" (Brink et al. , 1982). Scores range from 0 to 30; a normal range for 
older adults is 0 to 10. A score of 11 or higher indicates a greater degree of depression 
(Brink et al. , 1982). 
Yesavage, Brink, Rose, Lum, Huang, Adey, and Leirer (1983) assessed the reliability 
and validity of the GDS in a community-dwelling sample of older adults who did not have a 
history of mental illness and a sample of older adults consisting of inpatients and outpatients 
who were being treated for depression. Cronbach' s alpha for the GDS was .94, and split-half 
reliability was .94. Twenty participants completed the measure two times, one week apart, to 
assess test-retest reliability, which was .85 . The GDS correlated with the Zung Self-Rating 
Depression Scale at . 84 and . 83 with the Hamilton Rating Scale for Depression (Y esavage et 
al., 1983). Reliability was assessed in the current study by Cronbach's alpha and was .86 at 
Tl and .84 at T2. The mean depression score in the current study was comparable to the 
mean depression score reported by Yesavage et al. (1983; M= 6.37, SD= 5.09, M= 5.75, SD 
= 4.34, respectively). 
The Bradburn Affect Balance Scale (BABS; Bradburn, 1969) is a measure of 
psychological well-being measuring positive and negative affect balance. The BABS 
consists of 10 items, 5 items worded positively and 5 items worded negatively. A sample 
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question worded positively is, "During the past few weeks did you ever feel pleased about 
having accomplished something?" A sample question worded negatively is, "During the past 
few weeks did you ever feel depressed or vaguely unhappy?" The positive and negative 
items are summed separately, and then the negative score is subtracted from the positive 
score to derive the affect balance score (Bradburn, 1969). 
Sauer and Warland (1982) reported the reliability of the measure as assessed by 
Cronbach's alpha ranging from .58 to .66 for positive affect, .71 to .79 for negative affect, 
and .52 to .60 for affect balance. Test-rest reliability for positive affect, negative affect, and 
affect balance was .83, .81 , and .76, respectively. Validity was assessed by correlating 
positive affect and negative affect scores separately with a single item measure of happiness. 
The gamma for positive affect ranged from .34 to .38 and -.33 to -.38 for negative affect 
(Sauer & Warland, 1982). In the current study, Cronbach's alpha was .64 at Tl and .70 at T2 
for positive affect, whereas Cronbach' s alpha for negative affect was .70 at Tl and .72 at T2. 
Data Analysis 
Data analysis was completed in four steps. First, a series of 2 (Gender) X 2 (Race) X 
3 (Age Group) analyses of variance (ANOVAs) were computed to assess gender, race, and 
age group mean differences in MMSE and SPMSQ scores. A series of2 (Gender) X 2 
(Race) X 3 (Age Group) analyses of covariance (ANCOVAs) were then computed to assess 
gender, race, and age group mean differences in MMSE and SPMSQ scores after controlling 
for education and self-reported health. Second, a series of 2 (Time) X 2 (Gender) X 2 (Race) 
X 2 (Age Group) repeated measures ANOVAs were computed to examine mean changes in 
cognitive functioning between Tl and T2 and possible interaction effects of time with 
gender, race, and age group. Then, a series of 2 (Time) X 2 (Gender) X 2 (Race) X 2 (Age 
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Group) repeated measures ANCOV As were computed to examine mean changes in cognitive 
functioning between Tl and T2 and possible interaction effects of time with gender, race, and 
age group after controlling for education and self-reported health. In these analyses, 
comparisons were made between two age groups: sexagenarians and octogenarians compared 
to centenarians. 
In the third step of the data analyses, a series of hierarchical block-wise regressions 
were computed to examine, if cognitive functioning and functional health at T 1 predicted 
mental health at Tl. The predictor variables were entered in three blocks. First, the 
demographic variables were entered, including gender, race, age group, education, and self-
reported health. Next, cognitive functioning, measured by the MMSE or SPMSQ, at Tl was 
added in block two. Functional health was entered in the final block of the regression 
analyses. The analyses were first computed with the demographic variables, MMSE, and 
IADLs predicting depression, positive affect, and negative affect. Then, the results were 
validated with the SPMSQ predicting the same dependent variables to examine the extent to 
which the two cognitive functioning measures produced similar results. 
Two path analyses were computed in the final step of the analyses to test the 
hypothesized model. The model was first tested for the combined group of sexagenarians 
and octogenarians. Then, the model was tested for centenarians. The direct effect of 
cognitive functioning on depression, and the indirect effect of cognitive functioning on 
depression through functional health were assessed. Comparisons were made between 
centenarians and the combined group of sexagenarians and octogenarians. Bivariate 
correlation matrices were computed for all variables used in the regression analyses to 
determine the extent to which the variables were associated with each other. 
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IV. RESULTS 
The results are presented in six sections. First, cross-sectional differences in 
cognitive functioning are summarized in which gender, race, and age group differences are 
examined separately at both time points. Second, longitudinal changes in cognitive 
functioning are presented in which the mean and interactive effects of time with gender, race, 
and age group are examined. Third, bivariate correlations at Tl are reported, followed by an 
examination of the effect that cognitive functioning and IADLs have on mental health at Tl. 
Bivariate correlations for the path analyses are then reported, and in the final section the 
results of the path analyses for the hypothesized model are reported for sexagenarians and 
octogenarians combined, as well as for centenarians. 
Cross-Sectional Differences 
A series of univariate analyses of variance (ANOV As) and analyses of covariance 
(ANCOVAs) were computed in the first data analysis step to examine gender, race, and age 
group mean differences in cognitive functioning at Tl and T2. The results for Tl are shown 
in Tables 3-5. The main effect of gender was statistically significant for the Mini-Mental 
Status Exam (MMSE) at Tl, F(l, 309) = 8.63,p < .01 (Table 3). Women's mean score on 
the MMSE was significantly higher than the mean score for men. Gender differences were 
not obtained for the Short Portable Mental Status Questionnaire (SPMSQ), F(l, 292) = .81, 
p = .37; however, in contrast to the MMSE, mean scores on the SPMSQ indicated that men 
had higher cognitive functioning compared to women. 
At Tl, the main effect of race was significant for both the MMSE, F(l, 309) = 20.02, 
p < .001 and the SPMSQ, F(l, 292) = 7.86,p < .01(Table4). Whites scored significantly 
32 
higher on the MMSE and SPMSQ than Blacks, indicating Whites had higher cognitive 
functioning. 
Table 3 
Mean Scores of the MMSE & SP MSQ by Gender at Tl 
Cognitive Measures M FG 112 
Men Women 
Mini-Mental (MMSE) 25.31 26.27 8.63** 0.027 
Short Portable (SPMSQ) 9.04 8.89 0.81 0.003 
+ p < .10. * p < .05. ** p < .01. *** p < .001. 
Table 4 
Mean Scores of the MMSE & SP MSQ by Race at Tl 
Cognitive Measures M FR 112 
Black White 
Mini-Mental (MMSE) 25.06 26.52 20.02*** 0.061 
Short Portable (SPMSQ) 8.73 9.20 7.86** 0.026 
+ p < .10. * p < .05. ** p < .01. *** p < .001. 
Lastly, at Tl , age group differences were obtained for the MMSE, F(2 , 309) = 49.94, 
p < .001 and the SPMSQ, F(2, 292) = 37.97,p < .001 (Table 5). A post-hoc Scheffe test 
indicated that centenarians' mean scores on the MMSE and SPMSQ were significantly 
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different from sexagenarians' and octogenarians ' mean scores. Sexagenarians had the 
highest cognitive functioning, and centenarians had the lowest cognitive functioning. 
Table 5 
Mean Scores of the lvfMSE & SP MSQ by Age Group at Tl 
Cognitive Measures M FA 112 
60 80 100 
Mini-Mental (MMSE) 27.28a 26.40a 23 .68b 49.94*** 0.244 
Short Portable (SPMSQ) 9.54a 9.36a 7.99b 37.97*** 0.206 
Note. Means with different superscripts are significantly different from each other. 
+p < .10. * p < .05 . ** p < .01. *** p < .001. 
Interactions between gender and race for the MMSE, F(l, 309) = I.04 , p = .31 and 
the SPMSQ, F(l, 292) = .12,p = .73 were tested, but were not significant. The interactions 
between gender and age group were tested for the MMSE, F(2 , 309) = 2.13, p = .12 and the 
SPMSQ, F(2, 292) = .93,p = .40, but were not significant. Finally, interactions between race 
and age group for the MMSE, F(2, 309) = I.42,p = .24 and the SPMSQ, F(2, 292) = .42, 
p = .66 were also tested, but were not significant. 
The main effects of gender, F(l, 303) = 8.09,p < .01, race, F(l, 303) = 5.79,p < .05, 
and age group, F(2, 303) = 32.47, p < .001 for the MMSE remained significant after 
controlling for education and self-reported health. The main effects of race and age group for 
the SPMSQ, F(l, 289) = 5.1 8,p < .05, and F(2, 289) = 32.93,p < .001, respectively, also 
remained significant after controlling for education and self-reported health. Education 
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differences were obtained for the MMSE, F(l, 303) = 43.36,p < .001 and the SPMSQ, F(l , 
289) = 4.34,p < .05, indicating persons with more education had higher cognitive 
functioning. 
As a follow-up analysis, two 2 (Gender) X 2 (Race) X 3 (Age Group) ANCOVAs 
were computed to assess primarily race mean differences in MMSE and SPMSQ scores at Tl 
after controlling for education, self-reported health, and a physical health condition. One 
ANCOV A was computed with high blood pressure, and the other ANCOV A was computed 
with diabetes as the physical health condition. Race differences remained for the MMSE, 
F(l, 300) = 5.38,p < .05 and the SPMSQ, F(l , 286) = 6.0l,p < .05 after controlling for 
education, self-reported health, and high blood pressure. Race differences also remained for 
the MMSE, F(l, 302) = 5.29,p < .05 and the SPMSQ, F(l, 288) = 4.34,p < .05 after 
controlling for education, self-reported health, and diabetes. 
Tables 6-8 display the results for cross-sectional differences in cognitive functioning 
at T2. Gender differences were not significant for the MMSE, F(l , 179) = 1.74,p = .19 or the 
SPMSQ, F(l , 177) = 2.95,p = .09; however, there was a statistical trend for gender on the 
SPMSQ (Table 6). Men scored higher on the SPMSQ than women, indicating men had 
higher cognitive functioning. Though not significant, the mean score on the MMSE for 
women was slightly higher than the mean score for men. 
Mean scores on the MMSE at T2 were significantly different for race, F(l , 179) = 
11.61,p < .01 (Table 7). Whites' mean score on the MMSE was significantly higher than 
Blacks' mean score, indicating Whites had higher cognitive functioning. The main effect of 
race on the SPMSQ at T2 was not significant, F(l , 177) = 1.94, p = .17. 
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Table 6 
Mean Scores of the MMSE & SP MSQ by Gender at T2 
Cognitive Measures M Fo '112 
Men Women 
Mini-Mental (MMSE) 25.07 25.75 1.74 0.010 
Short Portable (SPMSQ) 8.65 8.12 2.95+ 0.016 
+ p < .10. * p < .05. ** p < .01. *** p < .001. 
Table 7 
Mean Scores of the MMSE & SP MSQ by Race at T2 
Cognitive Measures M FR '112 
Black White 
Mini-Mental (MMSE) 24.52 26.29 11.61** 0.061 
Short Portable (SPMSQ) 8.17 8.60 1.94 0.011 
+ p < .10. * p < .05. ** p < .01. *** p < .001. 
Lastly, the main effect of age group was significant for the MMSE, F(2, 179) = 
61.59,p < .001 and the SPMSQ, F(2, 177) = 19.45,p < .001 (Table 8). A post-hoc Scheffe 
test indicated that centenarians' mean scores on both cognitive functioning measures were 
significantly different from the mean scores of sexagenarians and octogenarians. 
Sexagenarians had the highest and centenarians had the lowest mean scores on both 
measures. 
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Table 8 
Mean Scores of the MMSE & SP MSQ by Age Group at T2 
Cognitive Measures M FA ,,2 
60 80 100 
Mini-Mental (MMSE) 27.98a 27.04a 21.21 b 61.59*** 0.408 
Short Portable (SPMSQ) 9.298 8.878 7.00b 19.45*** 0.180 
Note. Means with different superscripts are significantly different from each other. 
+ p < .10. * p < .05. ** p < .01. *** p < .001. 
The interactions between gender and race were not significant for the MMSE, F(l , 
179) = .32,p = .57 and the SPMSQ, F(l , 177) = 1.38,p = .24. Interactions between gender 
and age group were also tested, but were not significant for the MMSE, F(2, 179) = 1.24, 
p = .29 and the SPMSQ, F(2, 177) = 2.11 ,p = .12. The interactions between race and age 
group were tested for the MMSE, F(2, 179) = 1.66,p = .19 and the SPMSQ, F(2, 177) = .03, 
p = .97, but were not significant. 
The main effects of race and age group for the MMSE, F(l , 175) = 7.31, p < . 01 , and 
F(2, 175) = 46.45,p < .001, respectively, and the main effect of age group for the SPMSQ, 
F(2, 174) = 10.75,p < .001, remained significant after controlling for education and self-
reported health. Education differences were obtained for the MMSE, F(l , 175) = 4.33, 
p < .05 and the SPMSQ, F(l , 174) = 6.21,p < .05, indicating persons with more education 
had higher cognitive functioning. 
As a follow-up analysis, two 2 (Gender) X 2 (Race) X 3 (Age Group) ANCOVAs 
were computed to assess primarily race mean differences in MMSE scores at T2 after 
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controlling for education, self-reported health, and a physical health condition. One 
ANCOV A was computed with high blood pressure, and the other ANCOV A was computed 
with diabetes as the physical health condition. Race differences remained for the MMSE, 
F(l , 174) = 6.87,p < .05 after controlling for education, self-reported health, and high blood 
pressure. Race differences also remained for the MMSE, F( 1, 17 4) = 7. 41 , p < . 01 after 
controlling for education, self-reported health, and diabetes. 
There were more similarities than differences between the cross-sectional differences 
in cognitive functioning at Tl and T2. Gender differences for the MMSE were significant at 
Tl , but not at T2. Race differences for the MMSE and SPMSQ were significant at Tl, but at 
T2, race differences were only significant for the MMSE. At Tl and T2, age group 
differences were significant for the MMSE and SPMSQ, with centenarians' mean scores 
significantly lower than sexagenarians' and octogenarians ' mean scores at both time points. 
Longitudinal Changes 
The second step of the data analyses consisted of a series of repeated measures 
analyses of variance (ANOVAs) and repeated measures analyses of covariance (ANCOVAs) 
to examine longitudinal changes on the MMSE and SPMSQ between Tl and T2. As shown 
in Table 9, the main effect of time was significant for the MMSE, F(l, 183) = 10.05,p < .01 
and the SPMSQ, F( 1, 173) = 24 .17, p < . 001 . Mean scores on both cognitive functioning 
measures declined from Tl to T2, indicating poorer cognitive functioning at T2 compared to 
Tl. 
To examine the interaction between time and age group, sexagenarians and 
octogenarians as one group were compared to centenarians. This comparison coincided with 
the differing time-lag. Sexagenarians and octogenarians were reassessed five years after 
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Table 9 
Mean Changes for the MMSE & SP MSQ 
Cognitive Measures M F r 112 
Time 1 Time2 
Mini-Mental (MMSE) 25.25 24.39 10.05** 0.052 
Short Portable (SPMSQ) 8.83 8.04 24.17*** 0.123 
+ p < .10. * p < .05. ** p < .01. *** p < .001. 
their initial interview, whereas centenarians were reassessed approximately 20 months after 
their first interview. Table 10 displays the results of the interaction of time and age group, 
which was significant for the MMSE, F(l, 183) = 21 .58,p < .001 and the SPMSQ, F(l, 173) 
= 6.12,p < .05. Mean scores for the MMSE remained stable or increased slightly for the two 
younger age groups, but decreased for centenarians over time. Mean scores on the SPMSQ 
declined for both age groups, but there was a greater decline for centenarians compared to 
sexagenarians and octogenarians. 
Table 10 
Interaction of Time & Age Group for the MMSE & SPMSQ 
Time 1 Time2 
Cognitive Measures 60& 80 100+ 60& 80 100+ Fr*A 112 
Mini-Mental (MMSE) 27.18 23.32 27.58 21.21 21.58*** 0.105 
Short Portable (SPMSQ) 9.51 8.15 9.11 6.96 6.12* 0.034 
+ p < .10. * p < .05. ** p < .01. *** p < .001. 
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A paired sample t-test was computed to examine changes for centenarians ' and the 
combined group of sexagenarians' and octogenarians' cognitive functioning over time. 
Sexagenarians and octogenarians did not have a significant change in mean MMSE scores, 
t(128) = -1.59,p = .12, whereas there was a significant decline for mean SPMSQ scores, 
t(125) = 3.54,p < .01. There was a significant mean change in MMSE and SPMSQ scores 
for centenarians, t(61) = 4.28,p < .001, and t(54) = 4.69,p < .001 , respectively. 
Interactions between time and gender for the MMSE, F( 1, 183) = .11, p = . 7 4 and the 
SPMSQ, F(l, 173) = .92,p = .34, were not significant. The interactions of time and race 
were also not significant for the MMSE, F( 1, 183) = .15, p = . 70 and the SPMSQ, F( 1, 173) 
= .04,p = .84. After controlling for education and self-reported health, the main effect of 
time for the MMSE was no longer significant, F(l, 179) = 2.15,p = .14, but remained 
significant for the SPMSQ, F(l, 170) = 9.88,p < .01. The interaction of time and age group 
remained significant for the MMSE, F(l, 179) = 30.49,p < .001, but was no longer 
significant for the SPMSQ, F( 1, 170) = 1. 4 2, p = .24, after controlling for education and self-
reported health. Education differences were obtained for the MMSE and the SPMSQ, F(l, 
179) = 18.24,p < .001, and F(l, 170) = 6.84,p < .05, respectively, indicating persons with 
more education had higher cognitive functioning. 
The results suggest that the mean MMSE and SPMSQ scores for the entire sample 
significantly declined over time. The interaction of time with age group was the only 
significant interaction. The combined group of sexagenarians' and octogenarians' mean score 
for the MMSE remained stable, whereas the mean score for the SPMSQ declined 
significantly over time. The mean scores for the MMSE and SPMSQ declined significantly 
for centenarians. The main effect of time for the SPMSQ and the interaction of time and age 
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group for the MMSE remained significant after controlling for education and self-reported 
health. The main effect of education was significant, with more highly educated persons 
scoring higher in cognitive functioning. 
Bivariate Correlations at Tl 
Bivariate correlations at Tl were computed for the variables included in the 
regression analyses and are shown in Table 11 . There was a strong correlation between 
IADLs and age group, r = -.69, p < .001, indicating older persons had more difficulty 
performing IADLs. Negative affect and depression were significantly correlated, r = .56, 
p < . 001, with persons high in negative affect more likely to be depressed. The MMSE and 
SPMSQ were correlated, r = .55,p < .001. Depression and positive affect were significantly 
correlated with the MMSE, r = -.21,p < .001, and r = .20,p < .01, respectively, indicating 
persons with lower cognitive functioning had higher levels of depression, and persons with 
higher cognitive functioning had higher levels of positive affect. Instrumental activities of 
daily living were negatively correlated with depression, r = -.34,p < .001, and positively 
correlated with positive affect, r = .27,p < .001. Persons who had lower levels of functional 
health were more depressed, and persons with higher levels of functional health experienced 
higher levels of positive affect. 
Effect of Cognitive Functioning and IADLs on Mental Health at Tl 
A series of hierarchical block-wise regressions predicting mental health were 
computed for the third step of the data analyses. The first block of predictor variables 
consisted of demographic variables including, gender, race, age group, education, and self-
reported health. Cognitive functioning measured by the MMSE or SPMSQ was entered in the 
second block. Functional health, measured by IADLs, was entered in the final block. Six 
Table 11 
Correlation Matrix 
Variables 1 2 3 4 5 6 7 8 9 10 11 
1. Gender 1 
2. Race -.09 1 
3. Age Group .14* -.04 1 
4. Education -.05 -.26*** -.26*** 1 
5. Health .01 -.14* -.16** .23*** 1 
+:>. 
6. MMSE (Tl) .08 -.21 *** -.48*** .46*** .21 *** 1 
7. SPMSQ (Tl) -.11 + -.12* -.51 *** .27*** .12* .55*** 1 
8. IADL (Tl) -.12* -.03 -.69*** .26*** .30*** .46*** .54*** 1 
9. Depression (Tl) .13* .03 .24*** -.20** -.43*** -.21 *** -.18** -.34*** 1 
10. Positive -.02 -.05 -.23*** .15** .29*** .20** .11+ .27*** -.44*** 1 
Affect (Tl) 
11. Negative .05 .02 .07 -.09 -.36*** -.10+ -.06 -.17** .56*** -.14* 1 
Affect (Tl) 
+ p < . 10. * p < . 0 5. * * p < . 01. * * * p < . 001. 
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regression analyses were completed. First, the MMSE, in addition to the demographic 
variables and IADLs was used to separately predict depression, positive affect, and negative 
affect. The results were then validated with the SPMSQ. 
The results for the regression analyses predicting depression are displayed in Tables 
12 and 13. In Model 1, gender, age group, and self-reported health were significant 
predictors of depression, p =. ll,p < .05, p = .15,p < .05, and P = -.39,p < .001, respectively 
(Table 12). The MMSE was added in Model 2, but was not a significant predictor of 
depression, p = -.06,p = .37. IADLs were added in the final model and made a unique 
contribution in explaining depression, p = -.18,p < .05 . Gender and self-reported health 
were also significant predictors of depression in the final model, p = .11, p < . 05, and 
p = -.36,p < .001, respectively. Individuals were more likely to be depressed, if they were 
women, had poorer self-reported health, and more IADL impairments. In Table 13, the 
SPMSQ was entered in Model 2, but was not a significant predictor of depression, p = -.05, 
p =.48. In the final model, IADLs again significantly predicted depression, p = -.18,p < .05. 
Self-reported health also remained a significant predictor of depression, p = -.36,p < .001. 
Depression was more likely to be reported, if individuals had poorer self-reported health and 
more impairment in IADLs. 
The next area of mental health studied was positive affect, and these results are 
displayed in Tables 14 and 15. In Model 1, age group and self-reported health were 
significant predictors of positive affect, p = -.18,p < .01 , and P = .25,p < .001, respectively 
(Table 14). The MMSE was added in Model 2, but was not a significant predictor of positive 
affect, p = .05,p = .45. In the final model, IADLs were added, but were not a significant 
Table 12 
MMSE & IADL Predicting Depression at TI 
Independent variables Model 1 Model2 Model3 
B SE p t B SE p t B SE p t Ff'.. 
Demographics 15.40*** 
Gender 1 .19 .60 .11 1 .98* 1.29 .61 .12 2 .11* 1.20 .61 .11 1 .97* 
Race -.34 .65 -.03 -.53 - .44 .66 -.04 -.66 -.44 .66 -.04 -.67 
Age group .88 .35 .15 2.49* .72 .40 .12 1.81+ .11 .48 .02 .22 
-4 
Education -.17 .13 -.08 -1.27 -.12 .14 -.06 -.89 -.13 .14 - .06 -.90 w 
Health -2 .57 .37 -.39 -6.88*** -2.55 .37 -.39 -6.81 *** -2.35 .38 -.36 -6.14*** 
Cognitive functioning .81 
MMSE -.11 .12 -.06 -.90 -.06 .12 -.04 -.51 
Functional health 4.90* 
IADL -.28 .13 -.18 -2.21* 
R2 
.23 .23 .25 
-
+ p < .10. * p < .05. ** p < .01. *** p < .001. 
Table 13 
SPMSQ & IADL Predicting Depression at Tl 
Independent variables Model 1 Model2 Model3 
B SE p t B SE p t B SE p t F/1 
Demographics 15.40*** 
Gender 1.19 .60 .11 1.98* 1.17 .61 .11 1 .93+ 1.14 .60 .11 1.90+ 
Race -.34 .65 -.03 -.53 - .40 .66 -.04 -.61 -.39 .65 -.03 -.60 
Age group .88 .35 .15 2.49* .75 .40 .12 1.86+ .17 .48 .03 .35 
.j:::. 
Education -.17 .13 -.08 -1.27 -.16 .13 -.07 -1.17 -.15 .13 -.07 -1.13 .j:::. 
Health -2.57 .37 -.39 -6.88*** -2.57 .37 -.39 -6.87*** -2.35 .38 -. 36 -6.14*** 
Cognitive functioning .51 
SPMSQ -.16 .23 -.05 -.71 -.01 .23 -.00 -.04 
Functional health 4.94* 
IADL -.29 .13 -.18 -2.22* 
R2 
.23 .23 .25 
-
+ p < .10. * p < .05 . ** p < .01. *** p < .001. 
Table 14 
MMSE & IADL Predicting Positive Affect at Tl 
Independent variables Model 1 Model2 Model3 
B SE p t B SE p t B SE p t F/1 
Demographics 7.80*** 
Gender .05 .41 .01 .12 -.01 .41 -.00 -.02 .04 .41 .01 .09 
Race -.08 .44 -.01 -.19 - .03 .45 -.00 -.06 -.03 .44 -.00 -.06 
Age group -.73 .24 -.18 -3.05** -.64 .27 -.16 -2.37* -.34 .33 -.08 -1.02 
.l::>. 
Education .07 .09 .05 .79 .05 .09 .03 .48 .05 .09 .03 .49 Vo 
Health 1.08 .25 .25 4.30*** 1.07 .25 .25 4.23*** .97 .26 .22 3.75*** 
Cognitive functioning .58 
MMSE .06 .08 .05 .76 .04 .08 .04 .48 
Functional health 2.54 
IADL .14 .09 .13 1.60 
R2 
.12 .12 .13 
-
+ p < . 10. * p < . 0 5. * * p < . 01. * * * p < . 001. 
Table 15 
SPMSQ & IADL Predicting Positive Affect at Tl 
Independent variables Model 1 Model 2 Model3 
B SE ~ t B SE ~ t B SE ~ t F/1 
Demographics 7.78*** 
Gender .05 .41 .01 .12 .04 .41 .01 .09 .05 .41 .01 .13 
Race -.08 .44 -.01 -.19 - .11 .44 -.02 -.25 -.12 .44 -.02 -.26 
Age group -.73 .24 -.18 -3.05** -.79 .27 -.20 -2.92** -.45 .32 -.11 -1.39 
.j::.. 
Education .07 .09 .05 .79 .08 .09 .05 .84 .07 .09 .05 .80 °' 
Health 1.08 .25 .25 4.29*** 1.08 .25 .25 4.29*** .95 .26 .22 3.68*** 
Cognitive functioning .26 
SPMSQ -.08 .15 -.03 -.51 -.17 .16 -.07 -1.05 
Functional health 3.73+ 
IADL .17 .09 .16 1.93+ 
R2 
.12 .12 .13 
-
+ p < .10. * p < .05. ** p < .01. *** p < .001. 
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predictor of positive affect, P = .13,p = .11. Only self-reported health was a significant 
predictor of positive affect, P = .22,p < .001, indicating individuals who reported they were 
in better health were likely to experience higher levels of positive affect. In Table 15, the 
SPMSQ was added in Model 2, but was not a predictor of positive affect, p = -.03,p =.61. 
IADLs were added in Model 3, but also were not a significant predictor of positive affect, 
p = .16, p < .10. There was, however, a statistical trend for IADLs predicting positive affect, 
suggesting individuals with better functional health had higher levels of positive affect. Self-
reported health was the only significant predictor of positive affect in Model 3, p = .22, 
p < . 001 . Individuals who reported they were in better health were likely to experience 
higher levels of positive affect. 
The final area of mental health studied was negative affect, and these results are 
displayed in Tables 16 and 17. In Model 1, self-reported health was a significant predictor of 
negative affect, p = -.37,p < .001(Table16). The MMSE was added in Model 2, but was 
not a significant predictor of negative affect, p = -.04,p = .58. In the final model, IADLs 
were added, but also were not a significant predictor of negative affect, p = -.09,p = .24. 
Self-reported health was the only significant predictor of negative affect in the final model, 
p = -.35,p < .001. Individuals who reported they were in better health were likely to have 
lower levels of negative affect. As shown in Table 17, the SPMSQ was added in Model 2, but 
was not a significant predictor of negative affect, p = -.02, p = .77. IADLs were added in the 
final model, but were not a significant predictor of negative affect, p = -.10, p = .22. The 
only significant predictor of negative affect in the final model when the SPMSQ was entered 
was self-reported health, p = -.35, p < .001 , suggesting individuals who reported they were in 
better health were less likely to experience negative affect. 
Table 16 
MMSE & IADL Predicting Negative Affect at Tl 
Independent variables Model 1 Model2 Model3 
B SE ~ t B SE ~ t B SE ~ t F!J. 
Demographics 8.95*** 
Gender .34 .39 .05 .87 .38 .40 .05 .95 .35 .40 .05 .87 
Race -.18 .42 -.03 -.43 -.22 .43 -.03 -.51 -.22 .43 -.03 -.51 
Age group .01 .23 .00 .04 -.06 .26 -.01 -.22 -.27 .31 -.07 -.86 
~ 
Education -.01 .08 -.01 -.11 .01 .09 .01 .09 .01 .09 .01 .08 00 
Health -1 .54 .24 -.37 -6.40*** -1.53 .24 -.36 -6.35*** -1.46 .25 -.35 -5.89*** 
Cognitive functioning .3 1 
MMSE -.04 .08 -.04 -.56 -.03 .08 -.03 -.35 
Functional health 1.39 
IADL -.10 .08 -.09 -1.18 
R2 
.14 .14 .14 
-
+ p < .10. * p < .05. ** p < .01. *** p < .001. 
Table 17 
SP MSQ & IADL Predicting Negative Affect at Tl 
Independent variables Model 1 Model2 Model3 
B SE ~ t B SE ~ t B SE ~ t F~ 
Demographics 8.89*** 
Gender .34 .39 .05 .87 .33 .39 .05 .85 .32 .39 .05 .82 
Race -.18 .42 -.03 -.42 - .20 .43 -.03 -.46 -.19 .43 -.03 -.45 
Age group .01 .23 .00 .04 -.03 .26 -.01 -.11 -.24 .31 -.06 -.76 
..i::. 
Education -.01 .09 -.01 -.11 -.01 .09 -.00 -.07 -.00 .09 -.00 -.05 \0 
Health -1.54 .24 -.37 -6.38*** -1.54 .24 -.37 -6.37*** -1.46 .25 -.35 -5.86*** 
Cognitive functioning .09 
SPMSQ -.04 .15 -.02 -.29 .01 .15 .01 .07 
Functional health 1.49 
IADL -.10 .09 -.10 -1.22 
Ri 
.14 .14 .14 
-
+p < .10. * p < .05. ** p < .01. *** p < .001. 
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In summary, self-reported health was a significant predictor of depression, positive 
affect, and negative affect. Individuals who reported better health were likely to report less 
depression, more positive affect, and less negative affect. Cognitive functioning was not a 
significant predictor of the three areas of mental health that were examined. IADLs were 
only a significant predictor of depression. Individuals with poorer functional health were 
more likely to experience higher levels of depression. 
Bivariate Correlations for Path Analyses 
Bivariate correlations were computed for the variables included in the path analyses 
and are shown in Table 18. The lower left triangle is the correlation matrix for the combined 
group of sexagenarians and octogenarians, and the upper right triangle is the correlation 
matrix for centenarians. The MMSE at Tl was significantly correlated with the MMSE at T2 
for sexagenarians and octogenarians, r = .45,p < .001, and centenarians, r = .62,p < .001, 
which reflected moderate stability. Depression at Tl correlated with depression at T2 for 
sexagenarians and octogenarians, r = .63,p < .001, and centenarians, r = .56,p < .001. This 
correlation also suggested moderate stability in depression over time. MMSE at Tl was 
positively correlated with IADLs at Tl for sexagenarians and octogenarians, r = .23,p < .01 , 
indicating higher cognitive functioning was associated with higher levels of functional 
health. Instrumental activities of daily living at Tl were negatively correlated with 
depression at Tl for sexagenarians and octogenarians, r = -.27,p < .001, and centenarians, 
r = -.27,p < .01 , indicating persons with lower levels of functional health were more likely to 
be depressed. Instrumental activities of daily living at Tl were correlated with the MMSE at 
T2 only for sexagenarians and octogenarians, r = .20,p < .05, indicating persons with higher 
levels of functional health at Tl had higher cognitive functioning at T2. 
Table 18 
Correlation Matrix for Path Analyses 
Variables 1 2 3 4 5 6 7 8 9 
1. Gender 1 -.09 -.09 .01 .11 .05 -.01 .12 .12 
2. Race -.10 1 -.38*** -.12 -.30*** .01 -.01 -.27* -.09 
3. Education .03 -.19* 1 .06 .30*** -.07 .09 .24+ .05 
4. Health .05 -.16* .30*** 1 .09 -.30** .23* .1 6 .03 
5. MMSE (Tl) .21 ** -.20** .49*** .21 ** 1 -.08 .17+ .62*** .00 
6. Depression (Tl) .16* .04 -.20* -.46*** -.13+ 1 -.27** .02 .56*** Vt 
........ 
7. IADL (Tl) -.07 -.09 .20** .39*** .23** -.27*** 1 .10 -.17 
8. MMSE(T2) .09 -.22* .30** .21 * .45*** .02 .20* 1 -.02 
9. Depression (T2) .02 .00 .05 -.21 * -.10 .63*** -.04 -.07 1 
Note. The upper triangle of the correlation table is for centenarians, and the lower triangle is for the combined sexagenarians 
and octogenarians age group. 
+ p < .10. * p < . 0 5. * * p < . 01. * * * p < . 001. 
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Path Analyses for Hypothesized Model 
The final step of the data analyses was to compute two path analyses to test the 
hypothesized model. The analysis was completed twice because of the difference in time-lag 
for reassessment: once for sexagenarians and octogenarians combined and then for 
centenarians. All paths were tested after controlling for gender, race, education, and self-
reported health. Cognitive functioning was assessed with the MMSE, and mental health was 
assessed with the Geriatric Depression Scale. 
Figure 2 displays the results of the path analysis for the combined 60 and 80 age 
groups. Cognitive functioning at Tl significantly predicted cognitive functioning at T2, 
p = .38,p < .001. Depression at Tl significantly predicted depression at T2, p = .72, 
p < .001 . These results indicated moderate stabilities for cognitive functioning and high 
stabilities for depression between the two time points. Cognitive functioning at Tl 
significantly predicted functional health at Tl , p = .18,p < .05, indicating higher cognitive 
functioning predicted higher functional health. 
The path analysis results for centenarians are displayed in Figure 3. Cognitive 
functioning at Tl significantly predicted cognitive functioning at T2, p = .58,p < .001. 
Depression at T 1 significantly predicted depression at T2, P = . 62, p < . 001 . These results 
indicated moderate stabilities for cognitive functioning and depression over time. 
Depression at Tl also significantly predicted functional health at Tl, p = -.21,p < .05, 
indicating that as depression increased, functional health decreased. 
There were similarities and differences between the sexagenarians and octogenarians ' 
and centenarians' path analyses. Stabilities in cognitive functioning and depression were 
significant for both path analyses; however, stability coefficients for cognitive functioning 
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were higher for centenarians , ~ = .58,p < .001 compared to~ = .38,p < .001 for 
sexagenarians and octogenarians. In contrast, stability coefficients for depression were 
higher for sexagenarians and octogenarians compared to centenarians,~ = .72,p < .001 and 
~ = .62,p < .001, respectively. Higher cognitive functioning at Tl predicted higher levels of 
functional health at Tl for only sexagenarians and octogenarians. Depression at Tl predicted 
functional health at Tl for only centenarians. Higher levels of depression predicted lower 
levels of functional health. 
56 
V. DISCUSSION 
The purpose of this study was to examine the gray area between cognitive functioning 
and cognitive impairment in older adults. Research is plentiful in the area of Alzheimer' s 
disease and dementia. There is also literature that examines the intellectual functioning of 
older adults who are cognitively intact. Research is more limited in the area of cognitive 
functioning that is between cognitively intact and impaired cognitive functioning, 
particularly for the oldest-old population. However, as the population continues to age and 
older adults are living longer, it can be expected that more older adults will make the 
transition from intact cognitive functioning to cognitive impairment. All participants in this 
study were cognitively intact at Tl , but there was a decline in cognitive functioning over 
time, particularly for centenarians, with mean scores on the cognitive functioning measures 
dropping below the cognitively intact cut-off scores. In this study, cross-sectional 
differences and longitudinal changes in cognitive functioning were examined among 
sexagenarians, octogenarians, and centenarians. The primary focus of the study was to 
assess gender, race, and age group differences in cognitive functioning, and the impact of 
cognitive functioning and functional health on mental health. 
First, cross-sectional gender, race, and age group differences in cognitive functioning 
are discussed. Then, longitudinal changes are reviewed. The cross-sectional relationship 
among cognitive functioning, IADLs, and mental health is discussed followed by a review of 
the longitudinal relationship among these variables. Limitations of the current study are 
addressed as well as suggestions for future research. Finally, the results of this study are 
applied for service providers, physicians, and family members. 
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Cross-Sectional Differences 
Gender differences. Hypothesis one, which stated there would be gender, race, and 
age group differences in cognitive functioning, was partially supported at Tl and T2. There 
were gender, race, and age group differences for the MMSE, and race and age group 
differences for the SPMSQ at Tl . At T2, there were race and age group differences for the 
MMSE, and age group differences for the SPMSQ. 
Women's mean score on the MMSE was significantly higher than men' s mean score 
at Tl. The SPMSQ did not detect a gender difference in cognitive functioning at Tl, and 
neither measure of cognitive functioning detected a gender difference at T2. There was, 
however, a statistical trend for the SPMSQ at T2, in which men tended to score higher than 
women. 
The results are inconsistent with previous studies regarding the relationship between 
cognitive functioning and gender. Studies generally note either there is not a gender 
difference in cognitive functioning (Buckwalter et al., 1993; Hassing et al. , 1998; O'Connor 
et al., 1989), or men have higher cognitive functioning than women (Juva et al., 2001 ; Perls 
et al. , 1993). A study by Holtsberg et al. (1995), in which the Georgia Centenarian Study 
data were analyzed, also found women had higher cognitive functioning compared to men. 
One possible explanation for why women scored higher than men on the MMSE, but 
not the SPMSQ at Tl may be due to differences in the measures. That is, the SPMSQ may 
not be as sensitive in detecting gender differences. The SPMSQ primarily consists of 
questions related to orientation to time and place, which assess short-term and long-term 
memory, and a serial math question. The MMSE also contains similar questions, but in 
addition assesses reading and writing skills. Women may perform these reading and writing 
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tasks better than men, but perform nearly equivalent to men on the questions shared between 
the MMSE and SPMSQ, which would, therefore, reflect higher scores for women on the 
MMSE and no difference in scores on the SPMSQ. Jones and Gallo (2002) found that men 
were more likely to have errors on language tasks on the MMSE, such as the attention, 
delayed recall, repeat the phrase, write a sentence, and read and follow commands tasks. 
Women, however, had more difficulty with computation and visual-spatial tasks, such as the 
serial subtraction and copy the design tasks. 
A selectivity effect is one possible explanation for the diminishing gender difference 
at T2. Participants who survived to T2 were systematically different from those who were 
not in the study at T2. Men had significantly lower scores on the MMSE at Tl, and it is 
likely that participants with lower cognitive functioning scores dropped out of the study. This 
drop-out effect could then reduce the variance in the scores and the gender difference at T2. 
There was not a significant gender difference between persons who dropped out of the study 
and persons who participated at both time points. The mean score on the MMSE and SPMSQ 
was, however, significantly different between individuals who only participated at Tl and 
those persons who participated at both time points. Participants with lower scores on the 
MMSE and SPMSQ at Tl were more likely to drop out of the study. 
Racial differences. Cognitive functioning, as measured by the MMSE and SPMSQ, 
significantly differed by race at Tl ; however, at T2, only scores on the MMSE were 
significantly different between the two races. Whites had higher mean scores on both 
measures of cognitive functioning at the two time points. These results are consistent with 
the literature, in which researchers reported there were racial differences among older adults 
in cognitive functioning (Fillenbaum et al., 1988; Inouye et al. , 1993; Leveille et al., 1998; 
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Pfeiffer, 1975; Zsembik & Peek, 2001). Whites consistently have higher cognitive 
functioning than Blacks. Genetics, health, and education are commonly cited as factors 
contributing to the racial difference, with Blacks overall more disadvantaged, indicating 
more susceptibility to lower cognitive functioning in old age (Zsembik & Peek, 2001 ). 
Zsembik and Peek (2001) also found that Whites had higher cognitive functioning 
than Blacks. Furthermore, Blacks were more likely to report having a vascular health 
condition, less than a high school education, and less income than Whites (Zsembik & Peek, 
2001 ). Therefore, one explanation for the racial differences in cognitive functioning could be 
due to higher rates of cardiovascular disease in Blacks, because research indicates stroke, 
heart disease, and hypertension can increase the risk of decline in cognitive functioning 
(Black & Rush, 2002; Ofstedal et al. , 1999). However, in this study controlling for 
cardiovascular disease measured by high blood pressure and diabetes did not diminish the 
racial difference in cognitive functioning. 
In the current study, it was hypothesized that a race difference in cognitive 
functioning would disappear after controlling for education and health; however, a significant 
race difference remained. Zsembik and Peek (2001) studied cognitive functioning 
differences between Blacks and Whites who were born between 1892 and 1922. They 
anticipated there would not be racial differences in cognitive functioning after controlling for 
education, but racial differences persisted. The participants in the Georgia Centenarian Study 
were born primarily between 1888 and 1928. These samples experienced the same historical 
events such as the Great Depression and a time of social and racial unjust. Racial 
inequalities were likely reflected in educational, employment, and socioeconomic 
inequalities; however, the effect of race is above and beyond educational achievement. 
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Although it has been found that perfonnance on the MMSE is different for Blacks 
and Whites, Leveille et al. (1998) reported that after controlling for age and education, the 
measure is accurate for both races. Therefore, in the present study, there are unmeasured 
factors affecting cognitive functioning beyond education. As Zsembik and Peek (2001) 
suggested, there may be specific cultural or ethnic elements that affect cognitive functioning. 
Specifically, the items on the cognitive functioning measures may be culturally biased. Jones 
(2003) examined differential item functioning on a cognitive test similar to the MMSE for 
Blacks and Whites. There were differences for the name objects task, count backwards from 
20, delayed recall task, serial subtraction task, and know vice president and president task; 
therefore, cultural bias in questions could explain racial differences in cognitive functioning. 
Age group differences. Age group differences were also observed for cognitive 
functioning at Tl and T2. Sexagenarians consistently had the highest and centenarians had 
the lowest mean scores on the cognitive functioning measures. At Tl, the mean scores on the 
MMSE were above the 23 point cut-off, and the mean scores on the SPMSQ were at the 2 
errors or less cut-off for all age groups, indicating intact cognitive functioning. However, 
centenarians' mean scores on the MMSE and SPMSQ were significantly lower than 
sexagenarians' and octogenarians' mean scores. Mean scores on the MMSE for 
sexagenarians and octogenarians remained relatively stable at T2; however, centenarians' 
mean score dropped below the 23 point cut-off, indicating cognitive impairment. All age 
groups had lower mean scores on the SPMSQ at T2, but centenarians' mean scores indicated 
on average three errors, which is indicative of mild intellectual impairment. Although 
participants in the current study did not meet dementia criteria at the time of the initial 
interview, these results are consistent with the literature and prevalence rates for dementia, 
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which indicate an increased risk of cognitive impairment with age (Ishizaki et al., 1998; 
Johansson & Zarit, 1995; Launer et al., 1993). 
Baltes (1997) suggested evolutionary selection benefits decrease with age, therefore, 
older individuals are expected to have a greater number of negative genetic traits than 
younger individuals. It becomes more difficult to sustain high functioning, and with 
increasing age there is a risk for more declines in functioning. One possible explanation for 
the age group differences in cognitive functioning at Tl and T2 may be due to accelerated 
decline due to the disadvantage older adults have towards the end of the lifespan as suggested 
by Baltes ( 1997). The demands to cope with changes in cognitive functioning increase, but 
with age the effectiveness of these coping mechanisms may decrease, thereby leading to 
decline. Because sexagenarians' and octogenarians' cognitive functioning remained 
relatively stable or declined slightly compared to centenarians, it appears there may be a 
dramatic change in cognitive functioning that occurs in the 90s and continues among 
individuals 100 years of age and older. 
Longitudinal Changes 
The second hypothesis stated that there would be longitudinal changes in cognitive 
functioning between Tl and T2. As predicted, mean scores on the MMSE and SPMSQ were 
significantly lower at T2 compared to Tl. Sexagenarians' and octogenarians' cognitive 
functioning remained stable or declined slightly over the five year interval; however, 
centenarians had a steep decline in cognitive functioning during the approximately 20 months 
between assessments. These results are consistent with the literature, which states there is a 
progressive decline in cognitive functioning. 
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After controlling for education and self-reported health, mean changes over time for 
the MMSE diminished; however, scores remained significantly different for the SPMSQ. 
One explanation for the difference in findings between the two measures of cognitive 
functioning could be that items on the SPMSQ focus more on orientation to time and place, 
in which education should have little to no effect. In contrast, the MMSE, in addition to 
having questions pertaining to orientation of time and place, also has tasks such as naming 
objects, repeating a sentence, following directions, reading, writing, and drawing that may be 
more influenced by education. Therefore, after controlling for education, it is not surprising 
that the changes in MMSE scores due to these tasks diminished. 
The interaction of time and age group was significant for the MMSE, but not for the 
SPMSQ. Centenarians were reassessed approximately 20 months after the initial interview 
and had a steep decline in MMSE scores between Tl and T2. By comparison, sexagenarians 
and octogenarians were reassessed five years later, and their scores remained relatively 
stable. 
An explanation for this significant difference in decline has been termed terminal 
decline. Terminal decline suggests that as individuals progress toward mortality, they 
experience a dramatic change in status or, in this case, cognitive functioning (Backman et al., 
2001 ). Compared to sexagenarians and octogenarians, centenarians are closer to death, and 
therefore, it is not surprising that their mean MMSE score declined over time, whereas the 
mean score of the sexagenarians and octogenarians remained stable. In fact, the 
centenarians' mean MMSE score was almost four points lower than the sexagenarians' and 
octogenarian's mean score at Tl and about six points lower at T2, which reflects a two point 
decrease over time. Centenarians ' mean score on the SPMSQ also declined slightly more 
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than two points over time, whereas the sexagenarians' and octogenarians' mean score 
declined less than one point. It is evident that centenarians' cognitive functioning declined 
significantly more over a shorter period of time than sexagenarians' and octogenarians' 
cognitive functioning. 
Cross-Sectional Effect of Cognitive Functioning and IADLs on Mental Health 
Prior to performing the regression analyses, a correlation matrix of variables was 
computed. Correlations among the MMSE, SPMSQ, IADLs, depression, and positive affect 
measures indicated there were significant relationships among these variables. Higher 
cognitive functioning was associated with greater independence in IADLs. Lower cognitive 
functioning was reflected in higher levels of depression, and higher cognitive functioning 
was related to higher levels of positive affect. Performance on IADLs was negatively 
correlated with depression and positively correlated with positive affect. Greater 
independence in IADLs was reflected in lower levels of depression and higher levels of 
positive affect. These correlations are consistent with the literature (Espiritu et al., 2001; 
Ford et al., 1996; Juva et al., 2001; Kennedy et al., 1990; Lichtenberg et al., 1995; Ofstedal et 
al., 1999; Wang et al., 2002; Yaffe et al., 1999). 
It was hypothesized that the MMSE or SPMSQ and functional health at T 1 would 
predict depression, positive affect, and negative affect at Tl, and this hypothesis was partially 
supported. Cognitive functioning did not predict any of the areas of mental health that were 
assessed. Functional health, measured by IADLs, only predicted depression. Self-reported 
health predicted depression, positive affect, and negative affect. 
In the current study, cognitive functioning did not predict mental health. However, 
Isaacowitz and Smith (2003) found that cognitive functioning was a significant predictor of 
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both positive and negative affect for adults who ranged in age from 70 to 105 years of age. 
When affect was compared between the young-old and the oldest-old individuals, cognitive 
functioning was predictive of negative affect in both age groups and positive affect only in 
the young-old age group (Isaacowitz & Smith, 2003). 
There are several possible explanations for the differences in the results between the 
two studies. Although the samples were comparable in age, participants in the Georgia 
Centenarian Study were all community-dwelling, cognitively intact individuals who were 
representative of the population in the southeastern United States. Participants in the study 
by Isaazowitz and Smith (2003) were drawn from the Berlin Aging Study, which included 
persons living in nursing homes, hospitals, and private homes in Germany. There may be 
cultural differences that influence positive and negative affect. Also, older adults in hospitals 
and nursing homes are more likely to be cognitively impaired, which may have an effect on 
positive and negative affect. Differences in the results could also be due to the measures of 
affect and cognitive functioning used in the studies. The measures may not assess the exact 
same dimensions of positive and negative affect. Additionally, the study by Isaacowitz and 
Smith (2003) used a combination of intellectual functioning measures to assess cognitive 
functioning, which would likely be a more encompassing method to measure cognitive 
functioning compared to the MMSE that focuses on orientation to time and place. 
Another explanation for why cognitive functioning did not predict mental health may 
be that there was not enough variance in cognitive functioning scores at T 1. All participants 
had to score either 23 or higher on the MMSE or 2 or lower on the Global Deterioration 
Scale. Therefore, all participants at Tl were cognitively intact. Previous studies have 
indicated there was a relationship between dementia and mental health (Bassuk et al. , 1998; 
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Juva et al. , 2001 ; Li et al., 2001 ; Lichtenberg et al. , 1995; Paterniti et al. , 2002; Yaffe et al. , 
1999), therefore, if the cognitive functioning scores in the current study had been more 
distributed among high, moderate, and low cognitive functioning, then, cognitive functioning 
might have predicted mental health. 
Instrumental activities of daily living were only a significant predictor of depression, 
which is consistent with the literature (Kennedy et al. , 1990; Wang et al., 2002). There was a 
statistical trend for IADLs predicting positive affect. Kunzmann, Little, and Smith (2000) 
found positive affect decreased as functional impairments increased; however, there was no 
relationship between functional health and negative affect. Differences between the Geriatric 
Depression Scale (GDS) and the Bradburn Affect Balance Scale (BABS) might explain why 
IADLs did not predict positive and negative affect in the current study. The BABS questions 
are focused on emotions and feelings, whereas questions on the GDS not only focus on 
feelings, but also address memory, social relations, activities, and interests. Performance on 
IADLs might negatively interfere with these dimensions, which might then be associated 
with depression. 
Self-reported health was a significant predictor of depression, positive affect, and 
negative affect. Kennedy et al. (1990) found declining health and increasing disability, 
specifically fair to poor self-assessed health, were important factors that preceded depressive 
symptoms. Self-assessed health has also been found to be significantly related to negative 
affect (Haynie, Berg, Johansson, Gatz, & Zarit, 2001 ). Health was related to initial average 
positive and negative affect scores; better health was related to higher positive affect and 
poorer health was related to higher negative affect (Charles, Reynolds, & Gatz, 2001 ). 
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One explanation for the significant relationship between self-reported health and 
mental health is that older adults must feel good physically in order to feel good emotionally. 
It appears that the mental health of older adults is not predicted by what they have difficulty 
doing for themselves, but rather how they feel. Older adults may expect to experience some 
impairment in IADLs, and family and friends can compensate for the decline in IADLs. 
However, if older adults do not feel well, they may disengage from current activities and feel 
depressed (Calderon, 2001). 
Another explanation for why IADLs only predicted depression is that older adults' 
assessment of IADLs was correlated with self-reported health. Without health as a covariate, 
IADLs would have been a significant predictor for all mental health variables. 
Longitudinal Effect of Cognitive Functioning and IADLs on Mental Health 
The final hypothesis, in which the hypothesized model was examined, was partially 
supported. As expected, higher levels of cognitive functioning and depression at Tl 
predicted higher levels of cognitive functioning and depression at T2, regardless of age. 
Higher levels of cognitive functioning at Tl predicted higher levels of functional health at 
Tl , but only for sexagenarians and octogenarians. It was hypothesized that functional health 
at Tl would predict depression at T2, but that was not confirmed. Higher levels of 
depression predicted greater impairment in IADLs for centenarians only. 
Cognitive functioning was predictive of functional health for sexagenarians and 
octogenarians. Other studies have also found that higher cognitive functioning reflected 
greater independence in IADLs (Espitritu et al. , 2001; Fillenbaum et al. , 1988; Ford et al., 
1996; Juva et al. , 2001 ; Ofstedel et al. , 1999; Wang et al. , 2002). 
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One possible explanation for why cognitive functioning was predictive of functional 
health for sexagenarians and octogenarians, but not for centenarians could be due to the 
measurement employed in the study. The IADL measure was completed by self-report. 
Centenarians may not have answered the questions accurately, particularly because they had 
lower cognitive functioning on average compared to sexagenarians and octogenarians. It is 
also likely that the centenarians lived with other family members who may have helped with 
many of the IADLs. Sexagenarians had the highest levels of cognitive functioning, so it was 
expected that they would also have high functional health, because functional decline 
increases with age (Grigsby et al., 1998; Wang et al. , 2002). 
Functional health was predicted by depression for centenarians, indicating greater 
IADL impairment for individuals who were more depressed. Other studies have found the 
same relationship between depression and performance on IADLs (Grigsby et al. , 1998; 
Wang et al., 2002). Depression, measured by the GDS, predicted IADL performance after 
controlling for age, education, gender, race, and MMSE in a sample comparable to the 
current sample (Espiritu et al. , 2001). 
Centenarians may experience higher levels of depression compared to sexagenarians 
and octogenarians, because they have outlived many of their friends and family members and 
may not have a strong support system. Centenarians may also have poorer health than 
sexagenarians and octogenarians, which limits their time spent in activities. Calderon (2001) 
found in oldest-old persons that less time engaged in activities was related to greater 
depression. Individuals who are depressed may then lose the initiative or motivation to 
complete their IADLs (Grigsby et al., 1998). 
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Functional health at Tl was hypothesized to predict depression at T2; however, this 
was not confirmed. A selectivity effect may be one explanation of why this relationship was 
not found. Participants at T2 had significantly higher cognitive functioning, less impairment 
in IADLs, less depression, and more positive affect than participants who dropped out of the 
study over time. These differences very likely limited the variance in scores on all the 
measures, which led to a nonsignificant relationship between functional health at Tl and 
depression at T2. 
Limitations 
It is important to note several limitations that affect the ability to generalize the 
findings of the current study. All participants were from the southeastern part of the United 
States, and results therefore cannot be generalized to older adults living in other geographic 
locations. Differences in sample selection, testing location, and reassessment times may also 
have affected the results. 
Sexagenarians and octogenarians were randomly selected to ensure a representative 
sample by race and gender of older adults in Georgia. By contrast, convenience sampling 
was used for selecting centenarians. State and local agencies helped locate the centenarians, 
and they were asked to participate, if they met the inclusion criteria. Sexagenarians and 
octogenarians completed the questionnaire in testing locations, whereas centenarians were 
tested in their homes, so there could be an effect on the data due to site. The reassessment 
times were different, with centenarians tested approximately 20 months after the initial 
assessment, whereas sexagenarians and octogenarians were tested five years after the initial 
interview; therefore, all longitudinal analyses were completed by comparing the centenarians 
to the other two age groups. Differences among all three age groups could not be analyzed 
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simultaneously. The selection criteria also restricted the ability to generalize the results. All 
participants had to score 23 or higher on the MMSE or 2 or lower on the Global 
Deterioration Scale and live in the community rather than a nursing home at the time of the 
initial interview. This limited the variability in MMSE scores and may partially explain the 
nonsignificant findings. 
Longitudinal results should be interpreted with caution, because there were only two 
waves of data. It is not apparent, if similar results would be found over multiple time points. 
Incomplete interviews are a challenge to conducting research with older adults. Individuals 
get tired or have a more difficult time understanding the questions with increasing age. In 
the current study, participants with missing data on a measure were not included in the 
relevant analyses. There may be a significant difference in their data compared to 
individuals who completed the entire interview. With most longitudinal studies involving 
older adults, there was high attrition between the two time points. Sexagenarians and 
octogenarians were more likely to participate at both time points compared to centenarians. 
Future Research 
Although studies concerning cognitive impairment and dementia are prevalent in the 
literature, future research should also focus on cognitive functioning in cognitively intact 
older adults. Of specific interest is a need to understand the transition from cognitively intact 
to just below the threshold of good cognitive functioning. In the current study, most of the 
sample remained in good cognitive functioning at T2, so it was difficult to assess the impact 
that decline in cognitive functioning might have on other aspects of older adults' lives. 
Previous research indicates racial differences should diminish after controlling for 
education; however, in this study and others cited, racial differences in cognitive functioning 
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remained. Future research could examine other factors that may account for the racial 
difference in cognitive functioning (e.g. , cultural bias). 
Practical Application 
The majority of older adults live in their own homes within the community. It is 
important that community services are available to assist older adults. This study indicates 
better cognitive functioning is associated with better functional health for sexagenarians and 
octogenarians. Physicians should encourage individuals in their 60s and 80s to keep active 
mentally by performing cognitive exercises. Senior centers should also have a variety of 
activities that challenge the mind to keep it active, and individuals should be encouraged to 
try new activities. Communities could hold college for seniors classes to encourage older 
adults to not only stay active, but also to engage their minds. 
Depression impacts functional health among the very old. Therefore, physicians in 
particular should be alert for signs of depression. Older adults are not likely to seek help for 
mental health problems, such as depression (Gatz & Smyer, 2001). If depression is left 
untreated, declines in functional health may occur. Family members should also be aware of 
depressive symptoms, as they frequently assist with instrumental activities of daily living. 
Health appears to be a strong determinant of mental health, particularly depression, 
positive affect, and negative affect. An important detail to note is that self-reported health 
was used in the current study, so mental health may not be related to the seriousness or 
number of health conditions older adults have, but rather, how older adults feel and rate their 
health. Nonetheless, healthy lifestyle habits should be encouraged, as well as routine 
physician visits to regulate and maintain health. Furthermore, local clinics or pharmacies 
should sponsor health clinics where older adults can receive free check-ups or check-ups at a 
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reduced rate. Maintaining good health for many older adults will not only allow them to feel 
better physically, but may also enhance their mental health. 
It is important, however, to note that there are individual differences. The results of 
this study and the practical applications suggested above may be beneficial for some older 
adults, but not all. Other factors beyond the ones studied in the current study may also 
account for the relationship between cognitive functioning and functional health for 
sexagenarians and octogenarians, the relationship between depression and functional health 
for centenarians, and the impact of health on mental health. These factors may hinder the 
ability of older adults to engage in the recommended activities. It is important for service 
providers, physicians, family members, and older adults themselves to find strategies that 
work best for the specific concern and individual. 
Although the results of this study cannot be generalized to all older adults, the results 
indicated that gender, race, and age group had an impact on cognitive functioning. 
Particularly, Blacks had lower cognitive functioning than Whites, and there was a significant 
decline over time in cognitive functioning among centenarians. This study did not look at 
cognitive functioning in nonagenarians. It is possible that the significant decline begins in 
the 90s rather than the 1 OOs. Also of interest was the differential impact of cognitive 
functioning and depression on functional health for sexagenarians and octogenarians 
combined and centenarians. Overall, it appears there is a gray area between cognitive 
functioning and cognitive impairment, and future research should continue to address this 
issue. 
Maximum Score 
Score 
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APPENDIX A 
MINI-MENTAL STATE EXAMINATION 
ORIENTATION 
5 ( ) What is the (year) (season) (date) (day) (month)? 
5 ( ) Where are we: (state) (county) (town) (hospital) (floor)? 
REGISTRATION 
3 ( ) Name 3 objects: 1 second to say each. Then, ask the patient all 3 after 
you have said them. Give 1 point for each correct answer. Then repeat 
them until he learns all 3. Count trials and record. Trials 
----
ATTENTION AND CALCULATION 
5 ( ) Serial 7' s. 1 point for each correct. Stop after 5 answers. Alternatively 
spell "world" backwards. 
RECALL 
3 ( ) Ask for the 3 objects repeated above. Give 1 point for each correct. 
LANGUAGE 
9 ( ) Name a pencil, and watch (2 points) 
Repeat the following "No ifs, ands, or buts." 
Follow a 3-stage command: "Take a paper in your right hand, fold it 
in half, and put it on the floor" (3 points) 
Read and obey the following: CLOSE YOUR EYES (1 point) 
Write a sentence (1 point) 
Copy design (1 point) 
Total Score 
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ASSESS level of consciousness along a continuum 
~~~~~~~~~~~~~~ 
Alert Drowsy Stupor Coma 
INSTRUCTIONS FOR ADMINISTRATION OF 
MINI-MENTAL STATE EXAMINATION 
ORIENTATION 
(1) Ask for the date. Then ask specifically for parts omitted, e.g., "Can you also tell me what 
season it is?" One point for each correct. 
(2) Ask in tum "Can you tell me the name of this hospital?" (town, county, etc.). One point 
for each correct. 
REGISTRATION 
Ask the patient if you may test his memory. Then say the names of 3 unrelated objects, 
clearly and slowly, about one second for each. After you have said all 3, ask him to repeat 
them. This first repetition determines his score (0-3) but keep saying them until he can 
repeat all 3, up to 6 trials. If he does not eventually learn all 3, recall cannot be meaningfully 
tested. 
ATTENTION AND CALULATION 
Ask the patient to begin with 100 and count backwards by 7. Stop after 5 subtractions (93, 
86, 79, 72, 65). Score the total number of correct answers. If the patient cannot or will not 
perform this task, ask him to spell the word "world" backwards. The score is the number of 
letters in correct order. E.g dlrow = 5, dlorw = 3. 
RECALL 
Ask the patient ifhe can recall the 3 words you previously asked him to remember. Score 0-
3. 
LANGUAGE 
Naming: Show the patient a wrist watch and ask him what it is. Repeat for pencil. Score 0-2. 
Repetition: Ask the patient to repeat the sentence after you. Allow only one trial. Score 0 or 
1. 
3-Stage command: Give the patient a piece of plain blank paper and repeat the command. 
Score 1 point for each part correctly executed. 
Reading: On a blank piece of paper print the sentence "Close your eyes", in letters large 
enough for the patient to see clearly. Ask him to read it and do what it says. Score 1 point 
only if he actually closes his eyes. 
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Writing: Give the patient a blank piece of paper and ask him to write a sentence for you. Do 
not dictate a sentence, it is to be written spontaneously. It must contain a subject and verb 
and be sensible. Correct grammar and punctuation are not necessary. 
Copying: On a clean piece of paper, draw intersecting pentagons, each side about 1 in., and 
ask him to copy it exactly as it is. All 10 angles must be present and 2 must intersect to score 
1 point. Tremor and rotation are ignored. 
Estimate the patient's level of sensoriurn along a continuum, from alert on the left to coma on 
the right. 
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APPENDIXB 
SHORT PORTABLE MENTAL STATUS QUESTIONNAIRE 
Instructions: Ask questions 1-10 in this list and record all answers. Ask question 4A only if 
patient does not have a telephone. Record total number of errors based on ten questions. 
1. What is the date today? _____ ________ _ 
Month Day Year 
2. What day of the week is it? ______ _ _____ _ 
3. What is the name of this place? __________ _ 
4. What is your telephone number? _ _________ _ 
4A. What is your street address? ___ _ _ _ _ ____ _ 
[Ask only if patient does not have a telephone.] 
5. How old are you? ___________ ____ _ 
6. When were you born? _____________ _ 
Month Day Year 
7. Who is the President of the U.S. now? 
--------
8. Who was the President just before him? _______ _ 
9. What was your mother' s maiden name? _ ______ _ 
10. Subtract 3 from 20 and keep subtracting 3 from each new number, all the way down. 
Total Number of Errors 
-----
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APPENDIXC 
INSTRUMENT AL ACTIVITIES OF DAILY LIVING FROM THE 
OLDER AMERICANS RESOURCES SURVEY 
Self-Care Capacity Subscale 
Now I'd like to ask you about some of the activities of daily living, things that we all need to 
do as a part of our daily lives. I would like to know if you can do these activities without any 
help at all, or if you need some help to do them, or if you can' t do them at all. 
1. Can you use the telephone .. . 
2 Without help, including looking up numbers and dialing; 
1 With some help (can answer phone or dial operator in an emergency, but need a 
special phone or help in getting the number or dialing); or 
0 Are you completely unable to use the telephone? 
2. Can you get to places out of walking distance ... 
2 Without help (drive your own car, or travel alone on buses, or taxis); 
1 With some help (need someone to help you or go with you when traveling); or 
0 Are you unable to travel unless emergency arrangements are made for a 
specialized vehicle like an ambulance? 
3. Can you go shopping for groceries or clothes (ASSUMING SHE/HE HAS 
TRANSPORTATION) ... 
2 Without help (taking care of all shopping needs yourself, assuming you had 
transportation); 
1 With some help (need someone to go with you on all shopping trips); or 
0 Are you completely unable to do any shopping? 
4. Can you prepare your own meals ... 
2 Without help (plan and cook full meals yourself); 
1 With some help (can prepare some things but unable to cook full meals yourself); 
or 
0 Are you completely unable to prepare any meals? 
5. Can you do your housework .. . 
2 Without help (can clean floors, etc.); 
1 With some help (can do light housework but need help with heavy work); or 
0 Are you completely unable to do any housework? 
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6. Can you take your own medicine ... 
2 Without help (in the right doses at the right time); 
1 With some help (able to take medicine if someone prepares it for you and/or 
reminds you to take it); or 
0 Are you completely unable to take your medicines? 
7. Can you handle you own money ... 
2 Without help (write checks, pay bills, etc.); 
1 With some help (manage day-to-day buying but need help with managing your 
checkbook and paying your bills); or 
0 Are you completely unable to handle money? 
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APPENDIXD 
GERIATRIC DEPRESSION SCALE 
1. Are you basically satisfied with your life? Yes No 
2. Have you dropped many of your activities and interests? Yes No 
3. Do you feel that your life is empty? Yes No 
4. Do you often get bored? Yes No 
5. Are you hopeful about the future? Yes No 
6. Are you bothered by thoughts you can't get out of your head? Yes No 
7. Are you in good spirits most of the time? Yes No 
8. Are you afraid that something bad is going to happen to you? Yes No 
9. Do you feel happy most of the time? Yes No 
10. Do you often feel helpless? Yes No 
11 . Do you often get restless and fidgety? Yes No 
12. Do you prefer to stay at home, rather than going out and doing new things? Yes No 
13. Do you frequently worry about the future? Yes No 
14. Do you feel you have more problems with memory than most people? Yes No 
15. Do you think it is wonderful to be alive now? Yes No 
16. Do you often feel downhearted and blue? Yes No 
17. Do you feel pretty worthless the way you are now? Yes No 
18. Do you worry a lot about the past? Yes No 
19. Do you find life very exciting? Yes No 
20. Is it hard for you to get started on new projects? Yes No 
21. Do you feel full of energy? Yes No 
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22. Do you feel that your situation is hopeless? Yes No 
23 . Do you think that most people are better off than you are? Yes No 
24. Do you frequently get upset over little things? Yes No 
25 . Do you frequently feel like crying? Yes No 
26. Do you have trouble concentrating? Yes No 
27. Do you enjoy getting up in the morning? Yes No 
28. Do you prefer to avoid social gatherings? Yes No 
29. Is it easy for you to make decisions? Yes No 
30. Is your mind as clear as it used to be? Yes No 
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APPENDIXE 
BRADBURN AFFECT BALANCE SCALE 
Please answer the following in reference to how you have felt during the past few weeks. 
During the past few weeks did you ever feel. .. 
1. pleased about having accomplished something? 
1. not at all 
3. several times 
2.once 
4. often 
2. depressed or very unhappy? 
1. not at all 
3. several times 
3. vaguely uneasy? 
1. not at all 
3. several times 
2. once 
4. often 
2.once 
4. often 
4. proud because someone complimented you on something you had done? 
1. not at all 
3. several times 
2. once 
4. often 
5. so restless that you couldn't sit long in a chair? 
1. not at all 
3. several times 
2. once 
4. often 
6. particularly excited or interested in something? 
1. not at all 
3. several times 
7. bored? 
1. not at all 
3. several times 
2. once 
4. often 
2. once 
4. often 
8. that things were going your way? 
1. not at aJI 
3. several times 
2. once 
4. often 
9. very lonely or remote from other people? 
1. not at all 
3. several times 
10. on top of the world? 
1. not at all 
3. several times 
2. once 
4. often 
2. once 
4. often 
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